PHASE || GEO-ENVIRONMENTAL ASSESSMENT
REPORT

The Homestead, Hurst Knowle

December 2020

consulting

CIVIL | STRUCTURAL | GEOTECHNICAL & ENVIRONMENTAL | TRAFFIC AND TRANSPORT

Lawrence House | 6 Meadowbank Way | Nottingham | NG16 3SB
01773 535555 | design@hspconsulting.com | www.hspconsulting.com


mailto:design@hspconsulting.com

Proposed Site at
The Homestead
Hurst Knowle
Huddersfield

Phase Il Geo-Environmental Assessment Report

This report was produced by HSP Consulting Engineers Ltd for Frank Shaw Associates Ltd on behalf
of Kirklees Council as the Phase Il Geo-environmental Assessment Report for the proposed
redevelopment of The Homestead, Hurst Knowle, Huddersfield to identify possible areas of
contamination and provide an assessment of potential ground related development constraints.

This report may not be used by any person other than Frank Shaw Associates Ltd and must not be
relied upon by any other party without the explicit written permission of HSP Consulting Engineers
Ltd. In any event, HSP Consulting Engineers Ltd accepts no liability for any costs, liabilities or losses
arising as a result of the use or reliance upon the contents of this report by any person other than
Frank Shaw Associates Ltd.

All parties to this report do not intend any of the terms of the Contracts (Rights of Third Party Act
1999) to apply to this report. Please note that this report does not purport to provide definitive legal

advice.

Issue & Revision History

Revision Status Originated Checked Approved Date
K. Murray 1. P. Brid H.Pratt
INTERIM | BSc (Hons), MSc - - bridgman B.Eng (Hons), C.Eng, F.Cons.E, | 05.11.2020
BSc (Hons), CGeol, FGS
FGS, ProfGradIMMM M.1.C.E, MI Mgt.
K. Murray J. P. Bridgman H.Praut
A FINAL BSc (Hons), MSc B.Sc. (Hongs) CGeol. FGS B.Eng (Hons), C.Eng, F.Cons.E, | 15.12.2020
FGS, ProfGradIMMM ’ ' M.1.C.E, MI Mgt.
Project Number: C3257 Document Reference: C3257/PlI

This document is available in hard copy, please contact the author to obtain a copy.

HSP Consulting Engineers Ltd, Lawrence House, 6 Meadowbank Way, Nottingham, NG16 3SB
T 01773 535 555 W www.hspconsulting.com




Contents
1. T 1o T 15X 1 o] o PP 1
I = 7= T3 (o | (o 11 ] o P 1
1.2 Client Brief & SCOPE .....coooiiiiiiieeeee 1
I I =T 1o 4 A O o L=Td 1)< 1
1.4 LIMITALIONS ..o 1
2. Review of Existing Information & Geoenvironmental Setting ..., 2
D R o (oA T T UL =T o L] £ €= 2
A I 1T | (= TS 2
b2 T CT=To ] [0 |V 2RSSR 3
2.4 Pertinent Site Sensitivity INFOrMEALION ............uuuiiiiiiiiiiiiii e 3
3. Fieldwork & Factual INformation ..........cooooeeee i 5
3.1 EXPIOratory METNOUS. ... ..uuuuiiiiiiiiiiiiitiieiie i 5
G T 1 B | (T =111V USSR 5
3.3 LADOIAOIY TESHINMQ ..eutettutiutiiiiiiiititiitiiebte et 5
I 1 o TH ] o [ @ o {1170 1S 6
3.5 GroUNAWALEN LEVEIS ...t e e e e e ettt a s e e e e e e eaentan e e e eaees 7
3.6 Ground Gas MONITOIING ...uuuuuuiiieeeeieeeiiee e e e e e e e e e e e e et e e e e e e e e e e aab e e e e eaeeesasraaaaaaaeaaes 7
3.7 Visual and Olfactory Evidence of Contamination ...............couiiiiiiiieiiiiiiiiicen e 7
4. GEOtEChNICAl ASSESSMENT ... . i e ettt e e e e e e e e e e e et e s e e e e e e eeeaaatnaaaaeeaaeearnees 8
4.1 Detailed Ground MOUEL......cooiiie e 8
A - 111110} 1 €SS 9
G I (o= 1Y 1110 LTRSS 9
o TU T = o] o 1P 10
4.5 Ground FlOOT SIAD ... 11
4.6 CoNncrete ClasSIfiCALION...........iiiieeiiiies e e e e e et r s e e e e e e e eaaat e e e aaeeeaanees 11
A = V=T 0 0 T=T T I T [ o USRS 11
4.8 INFIratioN DIAINAGE ... oo 11
5. ENVIrONMENtal ASSESSIMENT ... .. it e e e et a e e e e e e e e eeaeean e e eeeeas 12
Lo 00 R 11 (0o [T 1o o PP 12
5.2 Assessment of Soil ANAlYSIS RESUILS ......ccoooiiiii e 12
5.3 VW ATET SUPPIY ..ttt 13
5.4 Waste ClasSifiCatiON ..........uuuiiiiieiii s e e et e e e e 13
5.5 Ground Gas RISK ASSESSIMENT.......coiiiiiiiii ettt e ettt e e e e et e e e e e e e e e eeaneenaaaaeeaeas 14
5.6 Updated Conceptual Site€ MOAE ...........uuuuuuiiiiiiiiiiiiiiiiiiiiiiiei bbb eeeeeeaeeeeee 14
6. Development Constraints and Recommendations for Further Work ..................cccooe. 16
6.1 DeVvelopmeENt CONSIIAINTS .....cciii e e e r e e e e e e et a s e e e e e e e e arraa e e aeaees 16
7. ] (=] €= o = P 17




Appendices
Appendix |
Appendix I
Appendix Il
Appendix IV
Appendix V
Appendix VI
Appendix VII
Appendix VIII

Site Location Plan

Exploratory Borehole Logs

Site Investigation Layout Plan

Chemical Analysis Results

Geotechnical Testing Results

Mexecone Probe Results

Ground Gas Monitoring Results
HazWasteOnline™ Classification Results




Executive Summary

HSP Consulting 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 called “‘The Homestead’ located on land off Hurst Knowle Road approximately 2km south
east of Huddersfield town centre. The proposals for the site are to replace the existing building with a
25 place facility for Dementia day care. There will be no change of use to the site.

Some Made Ground materials were anticipated across the site area based on the current site profile
and use. The site is shown on the BGS mapping to be devoid of superficial deposits and underlain by
the bedrock of the Pennine Lower Coal Measures Group which is designated as a Secondary A
Aquifer.

The ground investigation has proved Made Ground materials in all exploratory holes to a maximum
depth of 2.4m bgl in the south of the site and to shallower depths of 0.5m bgl in the north of the site.
Underlying the Made Ground, very stiff slightly sandy clay (weathered bedrock) was encountered in
the eastern and southern section of the site and proved to depths of 0.9m and 2.6m bgl. Extremely
weak brown and grey mottled mudstone or yellowish brown sandstone was encountered below any
Made Ground materials or clay deposits and proved to 3.18m bgl in WS7.

No groundwater strikes were recorded during drilling. Groundwater monitoring results indicate
groundwater levels range from 0.43m and 2.77m bgl within the natural deposits and are likely to be
perched water.

No development layout plans have been provided at this stage. It is unlikely that the Made Ground
materials are suitable as a founding horizon due to the variation in strength and composition.
Traditional strip or pad foundations could be utilised within the underlying natural deposits of the
Pennine Lower Coal Measures within the mudstone/sandstone rock to a net allowable bearing
pressure of 200kN/m? to limit total settlements to less than 25mm. Alternatively, the stiff to very stiff
clays of the weathered Pennine Coal Measures could be utilised in the northern section of the site to
a reduced allowable bearing pressure of 150kN/m? to limit total settlements to less than 25mm.

The concentrations of potential contaminants recorded at the site indicates an acceptably low risk and
therefore mitigation measures are not required as part of the development. Proposed soft landscaping
is likely to require topsoil import as materials on site are unlikely to meet the requirements of the
British Standards / Landscape Architect.

Results of sulphate testing in accordance with BRE Special Digest 1 indicate a Design Sulphate Class
for the site of DS-1 together with an Aggressive Chemical Environment for Concrete (ACEC) of AC-
1.




Based on the chemical analysis report it is considered that specialist materials are unlikely to be
required for water supply pipes. However, confirmation of water supply pipes should be sought from
utility providers.

Ground gas concentrations have been monitored on six occasions over a twelve week period.
Comparison of the steady state gas screening value with Table 8.5 of the CIRIA document indicates
the site falls in a Characteristic Situation 2 due to carbon dioxide concentrations greater than 5% and
methane concentrations greater than 1%. Based on a classification of CS2, ground gas protection
measures are required for the proposed redevelopment. Once all ground gas monitoring phases has
been completed the report will be updated advising on the requirements for ground gas measures on
the site.

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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Background

Frank Shaw Associates are assessing the feasibility of a new dementia day care facility on
the site. It is understood proposals are to replace the existing building with a 25 place facility
for Dementia day care. There will be no change of use to the site.

Client Brief & Scope

HSP Consulting has been commissioned by Frank Shaw Associates Limited to undertake an
intrusive ground investigation at the site to investigate the existing ground conditions and
provide information on likely constraints to the redevelopment, parameters for design and
recommendations for any mitigation measures.

The report presents the following information:
¢ details of the ground investigation undertaken and the ground conditions encountered,
¢ details and results of the geotechnical testing and contamination analysis,
e recommendations for mitigating constraints to the proposed development where
appropriate and providing parameters for foundation design.

Where applicable, the fieldwork was undertaken in accordance with BS5930:2015 Code of
Practice for Site Investigations and BS10175:2011+A1:2013 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 by HSP Consulting Ltd on the 2" September 2020.
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Review of Existing Information & Geoenvironmental Setting

Previous Reports

HSP Consulting Ltd has previously produced a Phase | Desk Study report for the site:
e (C3257/Pl—-The Homestead, Hurst Knowle, Huddersfield - Phase | Geo-Environmental
Desk Study Report, September 2020. (Ref. 1)

The Site

Location

The site is located off Hurst Knowle road, approximately 2km east of Huddersfield town centre.
The approximate National Grid Reference for the centre of the site is (NGR) 417229, 415786.
A Site Location Plan is included in Appendix .

Description
The site is broadly rectangular in shape and is approximately 0.63Ha in area. Access is gained
off Hurst Knowle Road to the east.

The site is currently used as a day care centre for Dementia care and comprises one large
building ‘The Homestead’ located centrally surrounded by communal gardens and two small
parking areas. The building occupies approximately ¥ of the site area and is a traditional 2
storey brick building with tiled roof. The two small carparks are located adjacent to the north
and south of the building. Both are accessed from Hurst Knowle Road via separate driveways.
The driveways and carparks are laid to tarmac which were noted to be in good condition with
some patched areas noted on the driveway to the southern carpark. Paving slabs are located
around the perimeter of the building providing pathways and patio areas and plastic and metal
waste bins are located to the north of the building.

The majority of the remaining site area is occupied by communal landscaping and comprises
an extensive grassed area in the south of the site behind a row of mature trees. A further
raised grassed area is located in the northeast corner of the site which slopes down to the
northern car park. Several bushes and shrubs are located adjacent to the southern carpark.

No sign of staining was noted around the site.

The northern and western site boundaries of the site are marked by a 0.3m barrier. The
southern boundary is marked by a 1.3m high hedge or 0.5m fence/stone wall. A brick wall
defines the eastern site boundary. A 3m hedge is noted along the northern and part of the
western site boundary.

A topographical survey of the site shows levels fall from the west to the east varying from
115.42m AOD to 111.94m AOD a fall of approximately 3.5m. Some reprofiling of the site has
taken place to provide a level platform for the existing building. A raised grass area is located

. 2
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2.3.2
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in the northwest corner with levels around 116m AOD falling to 113.65m AOD within the
carpark located at the bottom of the slope.

Surrounding Land Use
The main features of interest identified are:

North:  Residential housing and gardens
East: Hurst Knowle Road with Fernside Park beyond
South:  Residential housing and gardens
West: Residential housing and gardens

Proposed End Use

Kirklees Council propose to replace the existing building on site to provide a 25 place facility
for Dementia day care. At the time of writing this report no plans have been made available. It
is assumed there will be no change of use to the site.

Geology

Made Ground
The BGS mapping does not indicate any Made Ground/Artificial Ground on site. However, the
site appears to have been reprofiled and therefore some Made Ground may be encountered.

Superficial Deposits
The BGS superficial mapping indicates no superficial deposits beneath the site.

Bedrock Geology

BGS bedrock mapping indicates the site is underlain by mudstones, siltstone and sandstone
of the Pennine Lower Coal Measures Group of the Westphalian age. The eastern half of the
site is shown to be underlain by the Pennine Lower Coal Measures Formation 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’, and the western half of the site is shown to be underlain by the
Greenmoor Rock described as ‘fine-grained thinly bedded, ripple cross laminated sandstone.’

Pertinent Site Sensitivity Information

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

e The site was undeveloped, being shown as fields with a stream (southern section) on
historical mapping until 1957 where the site became a vacant parcel of land. A possible
stream shown on earlier mapping is no longer shown. By this time residential
development had taken place within the immediate surrounding area to the north, south
and west. Sometime between 1961 and 1968 the site was developed where it was
occupied by The Homestead. The current layout has not changed since this time with
a building occupying the central section of site with communal gardens surrounding to

HE



the north and south. Some reprofiling of the ground in the north western corner of the
site was shown on the 1968 historical map.

e Historically the surrounding land use has been residential.

¢ Made Ground is not indicated within the site boundary on the published geological
mapping. However, given the site is occupied by a building some Made Ground is likely
to be encountered.

e Itis unlikely any coal mining related features will impact the stability of the site.

¢ No superficial deposits are expected on site. The site is underlain by bedrock geology
of mudstone, siltstone and sandstone of the Pennine Lower Coal Measures Group
comprising the Greenmoor Rock in the west and the Pennine Lower Coal Measures
Formation in the east.

e The Pennine Lower Coal Measures Group bedrock geology is designated as a
Secondary A Aquifer with soils classified as high vulnerability. The site is not located
within a Source Protection Zone and there are no groundwater abstraction licences
within 500m of the site.

e The site is at low to high risk of surface water flooding in the southern section only.
There is negligible risk to the site from groundwater flooding.

¢ No Historical or Active Landfill Sites or Licensed Waste Management Facilities have
been recorded within a 1000m radius of the site.

Based on the above, the environmental sensitivity of the site can be considered to be Low at
this stage.
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Fieldwork & Factual Information

Site work was carried out on the 2" September 2020. Where applicable, the fieldwork was
undertaken in accordance with BS5930:2015 Code of Practice for Site Investigations (Ref. 5)
and BS10175:2011+A1:2013 Investigation of Potentially Contaminated Sites (Ref. 7).

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

Exploratory Methods

The exploratory methods are detailed in the table below.

Table 1 — Exploratory Hole Methods

Quantity Maximum Depth (m) Details
Windowless Sampling 2 2.05-3.18 WS1, WS2 and WS4
Borehole 4 0.56 - 1.28 WS3, WS5 — WS7
Mexecone Probe 2 0.45 MP1 to MP2

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

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.

In-situ Testing

Standard Penetration Tests

Standard Penetration Tests (SPTs) were carried out at 1.00m intervals and at the base in the
windowless sample boreholes. The SPTs were undertaken in accordance with BS 1377:1990
and the results are included on the appended borehole logs (Appendix II).

Laboratory Testing
The laboratory testing schedules were prepared by HSP Consulting Ltd.
Geotechnical Testing

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

o Plasticity indexes
¢ Natural moisture content

H =
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3.3.2

3.4
3.4.1

3.4.2

The laboratory testing was carried out by Professional Soils Laboratory Ltd (UKAS accredited,
laboratory N0.4043) in accordance with BS1377:1990 using calibrated equipment specifically

for the British Standard.

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 eleven soil samples for the presence of a selected suite
of potential contaminants as outlined in the tables below:

Table 2 — Scheduled chemical analyses on soils
Exploratory Hole Location & Depth (m)

Sample Description

WS1 - 0.60 MADE GROUND *
WS2 -0.35 MADE GROUND *
WS3 - 0.25 MADE GROUND *#
WS4 -0.1 MADE GROUND 3
WS7-0.4 MADE GROUND *#
WSS - 0.25 SANDSTONE 2
WS6 - 0.2 MADE GROUND *?
WS7 -0.45 MADE GROUND 2
WS2-0.8 MADE GROUND 2
WS4 - 0.45 CLAY ?

WS6 - 0.5 CLAY 2

1 HSP Standard Suite, 2 BRE Short Suite, ® Asbestos Screen, 4 Organic Matter

Metals Cadmium Chromium (Ill & VI) Copper
Lead Mercury Nickel
Zinc
Arsenic Boron Selenium
pr
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 8th and 14" September 2020. The results are presented in

AppendixIV.

Ground Conditions

Published Geology

The published geology indicates the site is underlain by bedrock deposits of the Pennine
Lower Coal Measures Group as described in section 2.3 above.

Ground Conditions on site or General Geology & Revealed Strata
The exploratory hole data confirms the published information. The strata generally comprises:
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3.5

3.6

3.7

Table 3 — Encountered Ground Conditions

Maximum Description

I GESS

(m)
MADE GROUND - sandy gravelly clayey topsoil. Gravel is
G.L-0.35 0.35 fine to coarse angular to subrounded mixed lithology,
E brick, occasional porcelain and concrete.
% 0.25_185 150 MADE GROUND - sandy gravelly CLAY. Gravel is fine to
S MADE GROUND ' ' ' medium angular to subrounded brick, concrete, porcelain
E 0.60 - 0.75 0.15 MADE GROUND - sandy GRAVEL
<
0.10 - 0.40 0.30 MADE GROUND - sandy gravel of concrete and tarmac.
WEATHERED
PENNINE LOWER ) ] ) )
COAL 0.35 - 2.60 150 $t|ff greyish brown slightly sandy gravelly CLAY. Gravel is
o MEASURES fine to coarse angular mudstone.
S GROUP
]
& PENNINE LOWER
COAL
MEASURES 0.45->3.18 >0.50 Extremely weak weathered MUDSTONE or SANDSTONE
GROUP

Groundwater Levels

No groundwater was encountered in any of the boreholes during drilling.

Groundwater levels were recorded between 0.43m and 2.77m begl within the window sample
borehole monitoring standpipes during the gas monitoring visit between the 19" September
and 3@ November 2020.

Ground Gas Monitoring

Sources of potential ground gas have been identified (Ref. 1) locally including Made Ground
on site. Gas monitoring installations were constructed within three of the boreholes at the site
(WS1, WS2, WS4). 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 lockable
stopcock covers.

HSP Consulting uses a GFM 430 Gas Analyser. Prior to its use a calibration check can be
performed against gas readings in air. It is recommended that this check is undertaken once
on each day the analyser is used.

The results of the ground gas monitoring undertaken are discussed in Section 5.5 below.

Visual and Olfactory Evidence of Contamination

There was no obvious visual or olfactory contamination noted during the ground investigation.
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Geotechnical Assessment

Detailed Ground Model

For the purpose of this foundation assessment the information gained from the windowless
sample boreholes has been utilised. The borehole logs are presented in Appendix II.

Made Ground

Made Ground materials were encountered in all exploratory locations and proved to a
maximum depth of 2.4m bgl. In the north of the site the Made Ground materials were
encountered to shallower depths of 0.5m bgl. The Made Ground materials varied in strength
and composition across the site but in general the materials in the north of the site comprised
dark brown sandy gravelly topsoil with gravel of brick, porcelain and concrete or asphalt
concrete overlying yellowish sandy gravel subbase.

In the south of the site Made Ground materials generally comprised brown and grey slightly
sandy gravelly clay with gravel of fine to medium angular to subrounded mixed lithology and
coal fragments proved to a maximum depth of 2.4m bgl. Rootlets were encountered
throughout from 1.7m to 2.0m bgl in WS1.

Pennine Lower Coal Measures Group

Bedrock deposits of the Pennine Lower Coal Measures Group were encountered below the
Made Ground in all the exploratory locations. In boreholes WS1, WS2, WS4 and WS7 (eastern
and southern section) the deposits comprised an upper weathered section of very stiff
yellowish brown slightly sandy clay with gravel of fine to coarse sandstone or mudstone proved
to depths of 0.9m and 2.6m bgl. The weathered section was absent in the remaining
boreholes.

Extremely weak brown and grey mottled mudstone or yellowish brown sandstone was
encountered below any Made Ground materials or clay deposits and proved to 3.18m bgl in
WS7.

In-situ Testing and Assessment

A series of Standard Penetration Tests (SPT’s) were undertaken within all the boreholes.
Where tests have been within the Made Ground materials these have been omitted from the
foundation assessment. The following table summarises the N values at depth across the site
within the natural strata.

Table 4 — SPT N Values

Depth (m) Range of 'N' Values Description
1 N/A MADE GROUND
1-2 19 - 20 CLAY
(WEATHERED PENNINE LOWER COAL MEASURES)
0.45-3 50 MUDSTONE/SANDSTONE
(PENNINE LOWER COAL MEASURES)

HE
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4.3

Four Plasticity Index tests have been undertaken to confirm the visual description and
engineering behaviour of the soils. The results are included in Appendix V.

The results indicate compliance with the definition of soils of low to very high plasticity (CL -
CV) for soils which plot above the A-Line after the classification system of BS5930: 2015.
These soils are generally considered to be of Low to Medium Volume Change Potential in
accordance with the National House Building Council (NHBC) Standards, Chapter 4.2: 2007.

Table 5 - Plasticity and Volume Change Potential

Sample Ref: Laboratory Material
Descriptions

LL (%) PL (%) Pl (%) % passing | Modified Soil MC
425um Pl (%)* Class (%)
26 0

WS1 1.3m Gravelly sandy very silty
CLAY 41 15 8 12 Cl 22
WS2 1.6m Very silty CLAY
71 34 37 100 37 CcVv 37
WS4 11m Silty CLAY 38 21 17 98 17 Cl 15
WS6 0.8m Gravelly very sandy
CLAY 34 19 15 60 9 CL 17

The results are included in Appendix V.

Earthworks

Significant earthworks operations are not expected at the site. Any Made Ground arisings
generated on site may be suitable for use as non-structural fill (ie beneath suspended floor
slab) subject to appropriate testing and assessment.

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
should be anticipated in Made Ground materials from the faces of near vertically sided
unsupported excavations carried out at the site. 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. Please see Section 5.5 below for ground gas monitoring
recommendations with regards depleted oxygen.

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

No groundwater strikes were recorded in any of the boreholes during their formation.
Groundwater monitoring results indicate groundwater levels range from 0.43m and 2.77m bgl
within the natural deposits and are likely to be perched water within the gravelly clay. It should
be noted that groundwater levels may vary due to seasonal variations or other effects.

Groundwater issues may occur at shallow depths within the Made Ground materials and
shallow natural deposits as slight inflows that would be best dealt with by traditional sump and

pump dewatering.



consulting

4.4

Foundations

The proposals for the site are to replace the existing building with a 25 place facility for
Dementia day care with some carparking and soft landscaping. No development layout plans
have been provide at this stage.

All foundations will need to be taken down below any Made Ground as in its current state it is
not considered a suitable founding stratum due to its variability in composition and state of
compaction therefore implying unacceptable total and differential settlements likely to occur
under loaded conditions.

Traditional strip or pad foundations could be utilised within the underlying natural deposits of
the Pennine Lower Coal Measures within the mudstone/sandstone rock. It is recommended
that foundations are placed at least 200mm into the sandstone/mudstone encountered at
minimum depths of between 0.5m to 1.0m begl in the centre of the site and minimum depths
of 1.5m to 2.6m begl in the north east corner and south of the site. A net allowable bearing
pressure of 200kN/m? could be utilised for foundations placed 200mm into the
mudstone/sandstone bedrock to limit total settlements to less than 25mm and to maintain
differential settlements to acceptable limits.

Alternatively the stiff to very stiff clays of the weathered Pennine Lower Coal Measures could
be utilised in the northern section of the site although a reduced allowable bearing pressure
of 150kN/m? would be recommended at a minimum founding depth of 0.75m begl to limit total
settlements to less than 25mm and to maintain differential settlement to acceptable limits.

Foundations should be suitably reinforced where they straddle a clay/rock boundary to
minimise differential settlement. Locally foundations may need to be deepened/stepped
should localised softer clay deposits be encountered, subject to the selected founding strata.

The table below shows the indicative allowable bearing pressure (ABP) that could be achieved
using strip or pad foundations.

A number of the tests were advanced in Made Ground and therefore have been omitted from
the assessment. An ABP has been calculated using an average of the SPT results in the
natural soils excluding anomalies.

Table 6 — Allowable Bearing Capacit

Depth (m) SPT (N1)so Value Eurocode 7 Soil Consistency Approximate Approximate
Strength (BS5930) ABP (k/Nm?) — ABP (KN/m?) —
Description Description 0.60m wide strip 2x2m pad
footing footing

1.0-2.0 19-20 High Stiff 150 150
26-3.0 50 Very High Hard/Extremely 200 200
Weak
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Ground Floor Slab

In the central area of the site where Made Ground materials have been encountered at depths
less than 600mm, a ground bearing floor slab could be utilised.

Where Made Ground materials are more than 600mm it is recommended that Made Ground
is removed, re-laid and compacted in layers, if considered suitable, or replaced with granular
fill or a suspended floor slab is recommended.

Concrete Classification

The results of sulphate and pH testing carried out on selected soil samples taken 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 site’ location
for the purposes of concrete classification.

On the basis of the above, it is considered appropriate to adopt a basic Design Sulphate Class
for the Made Ground and underlying natural soils of DS-1 together with an Aggressive
Chemical Environment for Concrete (ACEC) of AC-1.

Pavement Design

Two in-situ MEXE probe tests were conducted across the site. From this an indicative
California Bearing Ratio (CBR) can be provided. The results can be found in Appendix VI.

Following guidance provided within ‘Design Manual for Roads and Bridges Volume 7 Section
2 Chapter 2’ the CBR value chosen for design should be the minimum measured value, not
the average.

The MEXE results were variable due to the near surface soils being Made Ground and
therefore the maximum readings could be overstated due to gravels and cobbles, with the
CBR values recorded ranging between 2% and 14%. The results of plasticity tests on the
cohesive materials indicate a CBR Value of 4 - 5%. This should be confirmed by further testing
once the development is at formation level.

Infiltration Drainage

No infiltration testing has been undertaken as part of this investigation. The intrusive works
have confirmed stiff clay overlying mudstone/sandstone bedrock below any Made Ground.

Made Ground was encountered across the site at variable depths between 1.5m and 2.6m.
Infiltration drainage would not be considered suitable within the Made Ground materials.
Additionally, the natural fine deposits of the Pennine Lower Coal Measures Group observed

on site are unlikely to be suitable for infiltration drainage.
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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
https://www.gov.uk/government/publications/land-contamination-risk-management-icrm  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 13 and 12 respectively).

The standard exposure scenario of residential without plant uptake has been used to identify
potential exposure pathways for human health receptors. Controlled water, flora and fauna
and property receptors have also been included within the CSM. Once final development plans
have been submitted a review of the data may be required to ensure the most relevant
exposure scenario has been used.

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 PAHs 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. Prior to assessment a PAH
profile is generated for all samples analysed for PAH using the LQM PAH Profiling Tool v1.3,
the graphical output is presented in Appendix IV.

Assessment of Soil Analysis Results

Five samples, as detailed in section 3.3.2, were scheduled for analysis from the development
area. These 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 for a residential
without plant uptake setting were not exceeded.

Four of the soil samples were submitted for an asbestos screen and identification. No asbestos
has been identified.

The concentrations of potential contaminants recorded within the soils at the site indicates an
acceptably low risk and therefore mitigation measures are not required as part of the
development. In areas of any soft landscaping topsoil will need to be imported as materials on
site are unlikely to meet the requirements of the British Standards / Landscape Architect. Any
soils imported to site for landscaping purposes should be suitable for the intended use and
accompanied by the appropriate analysis an assessment, which will depend on the source
site.

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.

Appropriate health and safety precautions should be adopted during any excavation works to
avoid exposure to potentially contaminated soils and dust. Consideration should be given to
the HSE document HSG 66 ‘Protection of workers and the General Public during
Redevelopment of Contaminated Land’.

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

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:

‘Guidance for the selection of water supply pipes to be used in Brownfield sites — UK Water
Industry Research — Ref: 10/WM/03/21.’

Based on the chemical analysis report it is considered that specialist materials are unlikely to
be required for water supply pipes at the site due to the low levels of contaminants recorded.
However, confirmation of supply pipes should be sought from utility providers.

Waste Classification

The results of the chemical testing have been assessed using web-based software for
classifying hazardous waste, using HazWasteOnline™. The materials tested are likely to be
classified as non-hazardous waste.




5.5

5.6

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 results are included in Appendix VIII.

Ground Gas Risk Assessment

Sources of potential ground gases have been identified in the desktop report and during the
ground investigation in the form of Made Ground in excess of 1m on site. Ground gas
concentrations have been monitored on six times over a twelve week period in order to obtain
an indication of the ground gas regime at the site.

The results identified one elevated methane concentration in (WS2) during the 2nd visit. This
result was atypical with previous and later events recording negligible concentrations in the
same standpipe.

Carbon dioxide has been recorded at a maximum steady concentration of between 0.4% and
16.8% vol in air. Boreholes WS1 and WS2 recorded steady state oxygen concentrations
ranging from 0.1% (depleted) to 20.6% during the six monitoring visits. Oxygen concentrations
were recorded near atmospheric in WS4 during the fourth monitoring visit. Carbon Monoxide
was recorded at a peak concentration of 4ppm and Hydrogen Sulphide was recorded at a
peak concentration of 1ppm. No positive gas flows have been recorded during the monitoring
visits.

From the results above, the maximum steady state gas screening value for the site is 0.0168
I/hr.

The 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 the steady state gas
screening value with Table 8.5 of the CIRIA document indicates the site falls in a Characteristic
Situation 2.

Depleted oxygen levels were observed within a number of the boreholes during the monitoring.
This poses a risk of asphyxiation to construction and maintenance workers in confined spaces
such as excavations or manhole chambers. A confined spaces risk assessment should be
carried out prior to working in any buried structures or excavations.

Updated Conceptual Site Model

Based on the findings of this site investigation and information freely available online, a
conceptual site model has been produced and is presented in the table below.
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Table 8 - Updated Conceptual Site Model.

Source

Pathway

Receptor

Consequence

Probability

Comments

P1: Human uptake pathways

R1: End Users
R2: Construction and

Concentrations of contaminants of concern are below the
relevant GACs within the near surface deposits sampled

maintenance workers Mild Low very Low across the site and therefore the risk is considered to be
VERY LOW.
On site P2: Horizontal and vertical migration | R3: Controlled Water: The bedrock geology is classified as Secondary A Aquifer.
of contaminants through potentially Groundwater No surface water features on site or in the immediate
Si: Historical and | permeable soils and rocks. R4: Controlled Water: . surrounding area. Surface water flooding possible in the
Contemporary land use: | p3. \jigration of contaminants along | Surface Water Mild Low Low south of site. No concentrations above the relevant GACs
Made Ground associated A . o - - o .
with development and preferential pathways (man- made). have been identified within the soils. The risk is considered
reprofiling of the site for the | P4 Surface runoff. to be LOW.
care unit P2: Horizontal and vertical migration | R1: End Users Due to the low concentration of recorded contaminants and
of contaminants through potentially R2: Construction and the distance of potential off-site sources, the risk is
permeable soils and rocks. maintenance workers . . considered to be VERY LOW.
S . Minor Unlikely Very Low
P3: Migration of contaminants along
preferential pathways (man- made).
P4: Surface runoff.
P5: Vertical and lateral migration of R1: End Users Ground gas concentrations have been monitored on six
ground gases and/or vapour. occasions over a twelve week period. The results indicate
Mild Low Low the site is characterised as CS2 as outlined in
BS8485:2015+A1 2019. The risk is considered to be LOW
where gas protection measures are adopted. *
P2: Horizontal and vertical migration | R5: Property, services Testing indicates the soils are not aggressive to concrete
of contaminants through potentially and substructures with a Design Sulphate Class of DS-1 together with an
Off site permeable soils and rocks. R6: Adjacent Aggressive Chemical Environment for Concrete (ACEC) of
o P3: Migration of contaminants along | Residential/Commercial AC-1. The risk is considered to be VERY LOW.
S2: Historical and A .
Contemporary land use: preferential pathways (man- made). Properties . . . o o
Nurseries P4: Surface runoff. Mild Low Low The chemical analysis of the soils indicate specialist
P5: Vertical and lateral migration of materials are unlikely to be required for water supply pipes
ground gases and/or vapour. at the site. The risk is considered to be VERY LOW.
*See above comment regarding ground gas protection
measures.
P6: Root uptake. R6: Proposed Flora and Minimal landscaping is anticipated on site. The risk at this
fauna Mild Low Low stage of uptake to proposed flora and fauna is LOW.
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6.1

Development Constraints and Recommendations for Further Work

Development Constraints

The desk study and ground investigation have identified the following development constraints
at the site:

Comparison of the steady state gas screening value with Table 8.5 of the CIRIA document
(Ref 16) indicates the site falls in a Characteristic Situation 2. Based on a classification of CS2
ground gas protection measures are required in accordance with BS8485:2015 + A1:2019
(Ref 15) for the proposed redevelopment, subject to Local Authority approval.

Proposed soft landscaping is likely to require topsoil import as materials on site are unlikely to
meet the requirements of the British Standards / Landscape Architect.
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m n Borehole No.
Borehole Log Ws01
Sheet 1 of 1
. Project No. Hole Type
Project Name: Homestead Co-ords: -
) C3257 ws
. Scale
Location: Hurst Knowle Road Level: 1:50
Logged B
Client: Frank Shaw Associates Dates:  02/09/2020 - gl—?EB y
Samples and In Situ Testing
Well g’y ?Iier Depth Level Legend Stratum Description
keS| Depth (m) | Type Results (m) (m)
0.10 TJ MADE GROUND - Brown sandy gravelly clayey
0.25 topsoil. Gravel is fine to coarse and subrounded
to angular of mixed lithology, brick, occasional
0.60 T porcelain and concrete.
) MADE GROUND - Brown and slightly grey
0.90 B mottled slightly sandy gravelly clay. Gravel is fine
- = 1'00 N=7 (2,2/1,2,2,2) to medium and subrounded to angular of mixed
Nmi ) e lithology and coal fragments. (reworked ground)
DR 1.30 B
By 1.70 -
D 1.80 D MADE GROUND - Grey slightly sandy clay.
L _ Rootlets throughout.
H 2.00 N=20(0,2/3,3,6.,8) 200 Stiff greyish brown slightly sandy gravelly CLAY.
m Gravel is fine to coarse and angular of
m mudstone.
— 250 Extremely weak brown and grey mottled
N 2.70 D weathered MUDSTONE. Recovered as very
— gravelly CLAY.
= 3.00 50 (25 for 105mm/50
for 80mm) 318 | 00 B/ _______

End of borehole at 3.18 m

Remarks

1. Borehole terminated on SPT refusal at 3.00m depth.




m n Borehole No.
Sheet 1 of 1
. Project No. Hole Type
Project Name: Homestead Co-ords: -
) C3257 ws
. Scale
Location: Hurst Knowle Road Level: 1:50
. . Logged B
Client: Frank Shaw Associates Dates:  02/09/2020 - gl—?EB y
Samples and In Situ Testing
Well g’y ?Iier Depth Level Legend Stratum Description
MK€S| Depth (m) |Type Results (m) (m)
MADE GROUND - Brown sandy gravelly clayey i
0.25 topsoil. Gravel is fine to coarse and subrounded ]
0.35 T to angular of mixed lithology, brick, occasional i
0.60 porcelain and concrete. ]
0'75 MADE GROUND - Grey sandy gravel. Gravel is -
0.80 TJ ’ fine to coarse and angular of mixed lithology, ]
. 0.90 B brick and concrete. —
ye kS 1.00 N=8 (3,2/1,3,2,2) MADE GROUND - Dark brown sandy gravelly ]
e 1.25 D 1.30 clay. Gravel is fine to coarse and subrounded to i
L] angular of mixed lithology. (reworked ground) ]
1.60 B MADE GROUND - Brown and grey mottled ]
gravelly sandy clay. Gravel is fine to coarse and ]
subrounded to angular of sandstone. i
w 2.00 N=10 (0,0/0,1,2,7) MADE GROUND - Grey slightly gravely sandy -]
clay. Gravel is fine to medium and subrounded to E
240 angular of mudstone, sandstone and porcelain. ]
[~ 2-60 Very stiff yellowish brown sandy gravelly CLAY. -
Ll: - 270 50 (25,/50 for - Gra:j/el is fine to coarse and angular of ]
150mm) 285 sandstone. . R
Extremely weak yellowish brown SANDSTONE. | ]
Recoveredassandy gravel. _______________ / N
End of borehole at 2.85 m ]
10 —
Remarks
1. Borehole terminated on SPT refusal at 2.70m depth.




|m n Borehole No.
Borehole Log WS03
Sheet 1 of 1
. Project No. Hole Type
P N . H - : -
roject Name omestead C3257 Co-ords WS
Scal
Location: Hurst Knowle Road Level: 1(.;206‘
L dB
Client: Frank Shaw Associates Dates:  02/09/2020 - 09328 y
Samples and In Situ Testing
Well g}l ?Iier Depth Level Legend Stratum Description
MK€S| Depth (m) |Type Results (m) (m)
0.15 MADE GROUND - Dark grey asphalt concrete. i
0.25 TJ MADE GROUND - Yellowish brown sandy ]
0.35 gravel. Gravel is fine to coarse and angular of i
\mixed lithology. S
Extremely weak brown and grey mottled R
MUDSTONE. Recovered as brown and grey ]
1.00 50 (25,/50 for 50mm)| 4 o5 __mottled sandy gravel. _____________________ 1
. End of borehole at 1.05 m ]
2
3
4
5
6
7
8
0
10 —
Remarks
1. Borehole terminated on SPT refusal at 0.50m depth. @




|m n Borehole No.
Borehole Log WS04
Sheet 1 of 1
. Project No. Hole Type
Project Name: Homestead Co-ords: -
) C3257 ws
. Scale
Location: Hurst Knowle Road Level: 1:50
Logged B
Client: Frank Shaw Associates Dates:  02/09/2020 - gl—?EB y
Samples and In Situ Testing
Well g}l ?Iier Depth Level Legend Stratum Description
keS| Depth (m) | Type Results (m) (m)
0.10 TJ MADE GROUND - Dark brown slightly sandy i
gravelly topsoil. Gravel is fine to coarse and ]
0.45 ) 0.35 subrounded to angular of mixed lithology, brick i
' and concrete. ]
Firm light brown and grey mottled slightly sandy R
gravelly CLAY. Gravel is fine to coarse and sub 1
N=19 (3,4/4,4,5,6) angular to angular of mudstone. 1 —
B ]
1.80 D 1.85 ]
1.90 50 (25 for 105mm/50 . Extremely weak yellowish brown MUDSTONE. 2 ]
for 70mm) 2.08 . Recoveredassandygravel. ______________ , B
End of borehole at 2.08 m ]
3
4
5
6]
7
8
0
10 —

Remarks

1. Borehole terminated on SPT refusal at 1.90m depth.




|m n Borehole No.
Borehole Log WS05
Sheet 1 of 1
. Project No. Hole Type
P t N : H tead Co-ords: -
roject Name omestea C3257 o-ords WS
Scal
Location: Hurst Knowle Road Level: 1(.;206‘
L dB
Client: Frank Shaw Associates Dates:  02/09/2020 - 09328 y
Samples and In Situ Testing
Well g}l ?Iier Depth Level Legend Stratum Description
MK€S| Depth (m) |Type Results (m) (m)
0.10 TJ MADE GROUND - Brown sandy gravelly clayey i
025 | 000000 |eetdedd topsoil. Gravel is fine to coarse and subrounded ]
0.35 & +- -\ toangular of mixed lithology, brick and i
0.45 50 (25 for 75mm/50 057 |  leseicd occasional porcelain. ]
for 40mm) Extremely weak yellowish brown SANDSTONE. | ]
Recoveredassandy gravel. . _____________ / ]
End of borehole at 0.57 m 1 —
2
3]
4
5
6]
7]
8
0
10 —
Remarks
1. Borehole terminated on SPT refusal at 0.45m depth. @




|m n Borehole No.
Borehole Log WS06
Sheet 1 of 1
. Project No. Hole Type
Project Name: Homestead Co-ords: -
) C3257 ws
. Scale
Location: Hurst Knowle Road Level: 1:50
Logged B
Client: Frank Shaw Associates Dates:  02/09/2020 - gl—?EB y
Samples and In Situ Testing
Well g}l ?Iier Depth Level Legend Stratum Description
keS| Depth (m) | Type Results (m) (m)
0.10 MADE GROUND - Grey concrete asphalt. i
0.20 LY MADE GROUND - Black sandy gravel of ]
0.40 concrete and tarmac. R
0.50 T Firm to very stiff brown slightly sandy gravelly ]
CLAY. Gravel is fine to coarse and subrounded E
0.80 B to angular of mudstone. ]
1.00 D ?gi Extremely weak brown and grey mottled 1
1.00 50 (12,13/50 for : MUDSTONE. Recovered as slightly clayey F—
40mm) . sandygravel. .
End of borehole at 1.04 m _
2
3]
4
5
6]
7]
8
0
10 —
Remarks
1. Borehole terminated on SPT refusal at 1.00m depth. @




m n Borehole No.
Borehole Log Ws07
Sheet 1 of 1
. Project No. Hole Type
Project Name: Homestead Co-ords: -
) C3257 ws
. Scale
Location: Hurst Knowle Road Level: 1:50
Logged B
Client: Frank Shaw Associates Dates:  02/09/2020 - gl—?EB y
Samples and In Situ Testing
Well g}l ?Iier Depth Level Legend Stratum Description
MK€S| Depth (m) |Type Results (m) (m)
MADE GROUND - Brown sandy gravelly clayey i
0.25 topsoil. Gravel is fine to coarse and subrounded ]
0.40 TJ to angular of mixed lithology, brick, occasional R
0.60 B 0.50 porcelain and concrete. N
0'75 TJ MADE GROUND - Brown slightly sandy gravelly -
' 0.90 clay. Gravel is fine to coarse and subrounded to 1
1.00 50 (25 for 145mm/50 : angular of mixed lithology, brick and concrete 1 —
for 135mm) fragments. ]
128 | 00 P/ Stiff to very stiff yellowish brown slightly sandy -
\| gravelly CLAY. Gravel is fine to coarse an | ]
\|__subangular to angular of sandstone. | i
\ Extremely weak yellowish brown SANDSTONE. | ]
L Recoveredassandy gravel. _______________ b B
End of borehole at 1.28 m 2 —
3]
4
5
6]
7]
8
0
10 —
Remarks
1. Borehole terminated on SPT refusal at 1.00m depth. @
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Project: C3257 - The Homestead, Hurst Knowle Road, Huddersfield

Results - Soil

Client: HSP Consulting Engineers

Limited Chemtest Job No.:| 20-23576 20-23576 20-23576 20-23576 20-23576 20-23576 20-23576 20-23576 20-23576
Quotation No.: Chemtest Sample ID.: 1059009 1059012 1059013 1059015 1059016 1059017 1059020 1059021 1059022
Sample Location: WSO01 WS02 WS02 WSO03 WS04 WS04 WSO05 WS06 WS06
Sample Type: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
Top Depth (m): 0.6 0.35 0.80 0.25 0.10 0.45 0.25 0.20 0.50
Date Sampled:| 02-Sep-2020 | 02-Sep-2020 | 02-Sep-2020 | 02-Sep-2020 | 02-Sep-2020 | 02-Sep-2020 | 02-Sep-2020 | 02-Sep-2020 | 02-Sep-2020
Asbestos Lab: DURHAM DURHAM DURHAM DURHAM
Determinand Accred. | SOP | Units | LOD
ACM Type U 2192 N/A - - - -
I No Asbestos | No Asbestos No Asbestos | No Asbestos
Asbestos Identification U 2192| % |0.001 Detected Detected Detected Detected
ACM Detection Stage U 2192 N/A - - - -
Moisture N 2030] % ]0.020 15 13 12 8.2 20 17 18
Soil Colour N 2040 N/A Brown Brown Brown Brown Brown Brown Grey
Other Material N 2040 N/A None Stones None Stones Stones None None
Soil Texture N 2040 N/A Clay Sand Clay Sand Sand Clay Clay
pH M 2010 4.0 7.6 >12.0 9.0 8.8 7.0 7.5 7.8
Boron (Hot Water Soluble) M 2120 | mg/kg| 0.40 [B] 0.45 [B] 0.60 [B] < 0.40 [B] 1.1
Sulphate (2:1 Water Soluble) as SO4 M 2120| g/l |0.010] [B]<0.010 [B] 0.16 [B] 0.037 [B] <0.010 [B] <0.010 [B] 0.018 [B] 0.016
Total Sulphur M 21751 % |0.010 0.029 0.012 0.044
Sulphur (Elemental) M 2180 | mg/kg| 1.0 8.1 1.6 <1.0 10
Cyanide (Free) M 2300 | mg/kg | 0.50 <0.50 <0.50 <0.50 <0.50
Cyanide (Total) M 2300 | mg/kg | 0.50 <0.50 <0.50 <0.50 0.60
Sulphide (Easily Liberatable) N 2325 | mg/kg| 0.50 22 5.6 3.5 27
Sulphate (Acid Soluble) M 24301 % |0.010 0.072 0.015 0.039
Arsenic M 2450 | mg/kg| 1.0 18 16 8.1 19
Cadmium M 2450 | mg/kg| 0.10 0.14 <0.10 0.14 0.28
Chromium M 2450 | mg/kg| 1.0 35 20 31 36
Copper M 2450 | mg/kg | 0.50 34 14 28 28
Mercury M 2450 | mg/kg| 0.10 0.13 <0.10 <0.10 0.19
Nickel M 2450 | mg/kg | 0.50 36 20 44 23
Lead M 2450 | mg/kg | 0.50 40 5.9 16 a7
Selenium M 2450 | mg/kg | 0.20 0.46 <0.20 <0.20 0.50
Zinc M 2450 | mg/kg | 0.50 84 30 77 78
Chromium (Hexavalent) N 2490 | mg/kg | 0.50 <0.50 <0.50 <0.50 <0.50
Organic Matter M 2625 % 0.40
Aliphatic TPH >C5-C6 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C6-C8 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C8-C10 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C10-C12 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C12-C16 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C16-C21 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C21-C35 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C35-C44 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Total Aliphatic Hydrocarbons N 2680 | mg/kg| 5.0 <5.0 <5.0 <5.0 <5.0
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Project: C3257 - The Homestead, Hurst Knowle Road, Huddersfield

Results - Soil

Client: HSP Consulting Engineers

Limited Chemtest Job No.:| 20-23576 20-23576 20-23576 20-23576 20-23576 20-23576 20-23576 20-23576 20-23576
Quotation No.: Chemtest Sample ID.: 1059009 1059012 1059013 1059015 1059016 1059017 1059020 1059021 1059022
Sample Location: WS01 WS02 WS02 WS03 WS04 WS04 WS05 WS06 WS06
Sample Type: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
Top Depth (m): 0.6 0.35 0.80 0.25 0.10 0.45 0.25 0.20 0.50
Date Sampled:| 02-Sep-2020 | 02-Sep-2020 | 02-Sep-2020 | 02-Sep-2020 | 02-Sep-2020 | 02-Sep-2020 | 02-Sep-2020 | 02-Sep-2020 | 02-Sep-2020
Asbestos Lab: DURHAM DURHAM DURHAM DURHAM
Determinand Accred. | SOP | Units | LOD
Aromatic TPH >C5-C7 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C7-C8 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C8-C10 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C10-C12 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C12-C16 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C16-C21 U 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C21-C35 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C35-C44 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Total Aromatic Hydrocarbons N 2680 | mg/kg| 5.0 <5.0 <5.0 <5.0 <5.0
Total Petroleum Hydrocarbons N 2680 | mg/kg| 10.0 <10 <10 <10 <10
Naphthalene M 2700 | mg/kg| 0.10 <0.10 <0.10 <0.10 <0.10
Acenaphthylene M 2700 | mg/kg| 0.10 <0.10 <0.10 <0.10 <0.10
Acenaphthene M 2700 | mg/kg| 0.10 <0.10 <0.10 <0.10 <0.10
Fluorene M 2700 | mg/kg| 0.10 <0.10 <0.10 <0.10 <0.10
Phenanthrene M 2700 | mg/kg| 0.10 2.7 <0.10 <0.10 5.3
Anthracene M 2700 | mg/kg| 0.10 0.63 <0.10 <0.10 1.2
Fluoranthene M 2700 | mg/kg| 0.10 3.2 <0.10 <0.10 6.0
Pyrene M 2700 | mg/kg| 0.10 3.3 <0.10 <0.10 5.8
Benzo[a]anthracene M 2700 | mg/kg| 0.10 1.0 <0.10 <0.10 2.2
Chrysene M 2700 | mg/kg| 0.10 1.6 <0.10 <0.10 2.5
Benzo[b]fluoranthene M 2700 | mg/kg| 0.10 <0.10 <0.10 <0.10 2.7
Benzolk]fluoranthene M 2700 | mg/kg| 0.10 <0.10 <0.10 <0.10 1.4
Benzo[a]pyrene M 2700 | mg/kg| 0.10 <0.10 <0.10 <0.10 2.1
Indeno(1,2,3-c,d)Pyrene M 2700 | mg/kg| 0.10 <0.10 <0.10 <0.10 1.2
Dibenz(a,h)Anthracene M 2700 | mg/kg| 0.10 <0.10 <0.10 <0.10 0.30
Benzo[g,h,ilperylene M 2700 | mg/kg| 0.10 <0.10 <0.10 <0.10 1.9
Total Of 16 PAH's M 2700 | mg/kg| 2.0 12 <2.0 <2.0 33
Benzene M 2760 | pg/kg | 1.0 <1.0 <1.0 <1.0 <1.0
Toluene M 2760 | pg/kg | 1.0 <1.0 <1.0 <1.0 <1.0
Ethylbenzene M 2760 | pg/kg | 1.0 <1.0 <1.0 <1.0 <1.0
m & p-Xylene M 2760 | pg/kg | 1.0 <1.0 <1.0 <1.0 <1.0
0-Xylene M 2760 | pg/kg | 1.0 <1.0 <1.0 <1.0 <1.0
Methyl Tert-Butyl Ether M 2760 | pg/kg | 1.0 <1.0 <1.0 <1.0 <1.0
Total Phenols M 2920 | mg/kg | 0.30 < 0.30 < 0.30 <0.30 <0.30
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Project: C3257 - The Homestead, Hurst Knowle Road, Huddersfield

Results - Soil

Client: HSP Consulting Engineers

o Chemtest Job No.:| 20-23576 20-23576
Limited
Quotation No.: Chemtest Sample ID.: 1059024 1059025
Sample Location: WS07 WS07
Sample Type: SOIL SOIL
Top Depth (m): 0.40 0.45
Date Sampled:| 02-Sep-2020 | 02-Sep-2020
Asbestos Lab:
Determinand Accred. | SOP | Units | LOD
ACM Type V] 2192 N/A
Asbestos Identification U 2192| % |0.001
ACM Detection Stage U 2192 N/A
Moisture N 2030] % ]0.020 17 8.3
Soil Colour N 2040 N/A Brown Brown
Other Material N 2040 N/A None None
Soil Texture N 2040 N/A Clay Clay
pH M 2010 4.0 6.5 7.0
Boron (Hot Water Soluble) M 2120 | mg/kg| 0.40 [B] 0.42
Sulphate (2:1 Water Soluble) as SO4 M 2120| g/l |0.010] [B]<0.010 [B] <0.010
Total Sulphur M 21751 % |[0.010 <0.010
Sulphur (Elemental) M 2180 | mg/kg| 1.0 15
Cyanide (Free) M 2300 | mg/kg | 0.50 <0.50
Cyanide (Total) M 2300 | mg/kg | 0.50 <0.50
Sulphide (Easily Liberatable) N 2325 | mg/kg| 0.50 1.8
Sulphate (Acid Soluble) M 24301 % |0.010 <0.010
Arsenic M 2450 | mg/kg| 1.0 14
Cadmium M 2450 | mg/kg| 0.10 0.17
Chromium M 2450 | mg/kg| 1.0 26
Copper M 2450 | mg/kg | 0.50 22
Mercury M 2450 | mg/kg| 0.10 <0.10
Nickel M 2450 | mg/kg | 0.50 23
Lead M 2450 | mg/kg | 0.50 25
Selenium M 2450 | mg/kg | 0.20 0.29
Zinc M 2450 | mg/kg | 0.50 60
Chromium (Hexavalent) N 2490 | mg/kg | 0.50 <0.50
Organic Matter M 2625 % 0.40 2.4
Aliphatic TPH >C5-C6 N 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C6-C8 N 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C8-C10 M 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C10-C12 M 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C12-C16 M 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C16-C21 M 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C21-C35 M 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C35-C44 N 2680 | mg/kg| 1.0 <1.0
Total Aliphatic Hydrocarbons N 2680 | mg/kg| 5.0 <5.0
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Results - Soil

Project: C3257 - The Homestead, Hurst Knowle Road, Huddersfield

Client: HSP Consulting Engineers Chemtest Job No.:| 20-23576 | 20-23576
Limited
Quotation No.: Chemtest Sample ID.: 1059024 1059025
Sample Location: WS07 WS07
Sample Type: SOIL SOIL
Top Depth (m): 0.40 0.45
Date Sampled:| 02-Sep-2020 | 02-Sep-2020
Asbestos Lab:
Determinand Accred. | SOP | Units | LOD
Aromatic TPH >C5-C7 N 2680 | mg/kg| 1.0 <1.0
Aromatic TPH >C7-C8 N 2680 | mg/kg| 1.0 <1.0
Aromatic TPH >C8-C10 M 2680 | mg/kg| 1.0 <1.0
Aromatic TPH >C10-C12 M 2680 | mg/kg| 1.0 <1.0
Aromatic TPH >C12-C16 M 2680 | mg/kg| 1.0 <1.0
Aromatic TPH >C16-C21 U 2680 | mg/kg| 1.0 <1.0
Aromatic TPH >C21-C35 M 2680 | mg/kg| 1.0 <1.0
Aromatic TPH >C35-C44 N 2680 | mg/kg| 1.0 <1.0
Total Aromatic Hydrocarbons N 2680 | mg/kg| 5.0 <5.0
Total Petroleum Hydrocarbons N 2680 | mg/kg | 10.0 <10
Naphthalene M 2700 | mg/kg| 0.10 <0.10
Acenaphthylene M 2700 | mg/kg| 0.10 <0.10
Acenaphthene M 2700 | mg/kg| 0.10 <0.10
Fluorene M 2700 | mg/kg| 0.10 <0.10
Phenanthrene M 2700 | mg/kg| 0.10 <0.10
Anthracene M 2700 | mg/kg| 0.10 <0.10
Fluoranthene M 2700 | mg/kg| 0.10 <0.10
Pyrene M 2700 | mg/kg| 0.10 <0.10
Benzo[a]anthracene M 2700 | mg/kg| 0.10 <0.10
Chrysene M 2700 | mg/kg| 0.10 <0.10
Benzo[b]fluoranthene M 2700 | mg/kg| 0.10 <0.10
Benzolk]fluoranthene M 2700 | mg/kg| 0.10 <0.10
Benzo[a]pyrene M 2700 | mg/kg| 0.10 <0.10
Indeno(1,2,3-c,d)Pyrene M 2700 | mg/kg| 0.10 <0.10
Dibenz(a,h)Anthracene M 2700 | mg/kg| 0.10 <0.10
Benzo[g,h,ilperylene M 2700 | mg/kg| 0.10 <0.10
Total Of 16 PAH's M 2700 | mg/kg| 2.0 <2.0
Benzene M 2760 | pg/kg | 1.0 <1.0
Toluene M 2760 | pg/kg | 1.0 <1.0
Ethylbenzene M 2760 | pg/kg | 1.0 <1.0
m & p-Xylene M 2760 | pg/kg | 1.0 <1.0
0-Xylene M 2760 | pg/kg | 1.0 <1.0
Methyl Tert-Butyl Ether M 2760 | pg/kg | 1.0 <1.0
Total Phenols M 2920 | mg/kg| 0.30 <0.30
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Deviations

In accordance with UKAS Policy on Deviating Samples 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, 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 Sampled . Containers
Sample: Sample Ref: Sample ID: . Deviation Code(s): .
P P P Location: Date: ) Received:
1059009 WS01 02-Sep-2020 B Amber Glass
250m|
1059009 WS01 02-Sep-2020 B Plastic Tub
500g
1059012 WS02 02-Sep-2020 B Amber Glass
250ml
Plastic Tub
1059012 WS02 02-Sep-2020 B 5000
1059013 WS02 02-Sep-2020 B Amber Glass
250m|
1059013 WS02 02-Sep-2020 B Plastic Tub
500g
1059015 WS03 02-Sep-2020 B Amber Glass
250ml
Plastic Tub
1059015 WS03 02-Sep-2020 B S04
1059016 WS04 02-Sep-2020 B Amber Glass
250ml
1059016 WS04 02-Sep-2020 B Plastic Tub
5009
1059017 WS04 02-Sep-2020 B Amber Glass
250ml
1059017 WS04 02-Sep-2020 B Plastic Tub
500g
1059022 WS06 02-Sep-2020 B Amber Glass
250ml
Plastic Tub
1059022 WS06 02-Sep-2020 B 5000
1059024 WS07 02-Sep-2020 B Amber Glass
250m|
1059024 WS07 02-Sep-2020 B Plastic Tub
500g
1059025 WS07 02-Sep-2020 B Amber Glass
250ml
Plastic Tub
1059025 WS07 02-Sep-2020 B 2004
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Test Methods

SOP

Title

Parameters included

Method summary

2010

pH Value of Soils

pH

pH Meter

Moisture 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.
Soil Description(Requirement of] .. . - As received soil is described based upon
2040 MCERTS) Soil description BS5930
2120 Water S.oluble Boron,' Sulphate, Boron; Sulphate; Magnesium; Chromium Aqueous extraction / ICP-OES
Magnesium & Chromium
Determined by high temperature combustion
2175 |Total Sulphur in Soils Total Sulphur under oxygen, using an Eltra elemental
analyser.
2180 Sulphur (Elemental) in Soils by Sulphur chhloromethane extraction / HPLC with UV
HPLC detection
2192 |Asbestos Asbestos Polarised light microscopy / Gravimetry
Cyanides & Thiocyanate in Free (or easy liberatable) Cyanide; total AIIkaIlng e>‘<tract|(.3n followed by colorlmgtrlc_
2300 . N A determination using Automated Flow Injection
Soils Cyanide; complex Cyanide; Thiocyanate
Analyser.
Steam distillation with sulphuric acid / analysis
2325 |Sulphide in Soils Sulphide by ‘Aquakem 600’ Discrete Analyser, using
N,N—dimethyl-p-phenylenediamine.
. . Acid digestion followed by determination of
2430 |Total Sulphate in soils Total Sulphate sulphate in extract by ICP-OES.
Metals, including: Arsenic; Barium; Beryllium;
. . . Cadmium; Chromium; Cobalt; Copper; Lead; |Acid digestion followed by determination of
2450 [Acid Soluble Metals in Soils Manganese; Mercury; Molybdenum; Nickel; metals in extract by ICP-MS.
Selenium; Vanadium; Zinc
Soil extracts are prepared by extracting dried
L . . and ground 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 Carbon (TOC) under oxygen, using an Eltra elemental
analyser.
Aliphatics: >C5-C6, >C6-C8,>C8-C10,
>C10-C12, >C12-C16, >C16-C21, >C21— . .
2680 [TPH A/A Split C35, >C35- C44Aromatics: >C5-C7, >C7-C8, 5;2('3‘;{;’;“““3”9 extraction / GCXGC FID
>C8- C10, >C10-C12, >C12-C16, >C16— C21,
>C21- C35, >C35- C44
Acenaphthene; Acenaphthylene; Anthracene;
Benzo[a]Anthracene; Benzo[a]Pyrene;
Speciated Polynuclear Benzo[b]Fluoranthene; Benzo[ghi]Perylene; Dichloromethane extraction / GC-FID (GC-FID
2700 |Aromatic Hydrocarbons (PAH) |Benzo[k]Fluoranthene; Chrysene; detection is non-selective and can be subject to
in Soil by GC-FID Dibenz[ah]Anthracene; Fluoranthene; Fluorene; |interference from co-eluting compounds)
Indeno[123cd]Pyrene; Naphthalene;
Phenanthrene; Pyrene
Volatile Organic Compounds Volatile organic compoupds, mcIugllng BTEX |Automated headspac'e gas chromatogr.aphlc
2760 |(vOCs) in Soils by Headspace and halogenated Aliphatic/Aromatics.(cf. (GC) analysis of a soil sample, as received,
GC-MS Y P USEPA Method 8260)*please refer to UKAS with mass spectrometric (MS) detection of
schedule volatile organic compounds.
Engzg:IC,\;:{:p|0EZﬂzéncllgL:g:zghFieioeféTg'1- 60:40 methanol/water mixture extraction,
2920 |Phenols in Soils by HPLC  Viethy'p ’ Vip ' followed by HPLC determination using

Naphthol and TrimethylphenolsNote:
chlorophenols are excluded.

electrochemical detection.
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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 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 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 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 to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com
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o) REPORT

Professional Soils Laboratory

Contract Number: PSL20/4804
Report Date: 02 October 2020
Client’s Reference: C3257

Client Name: HSP Consulting
Lawrence House
4 Meadowbank Way
Eastwood
Nottingham
NG16 3SB

For the attention of: Karen Murray
Contract Title: The Homestead, Hurst Knowle, Huddersfield
Date Received: 10/9/2020

Date Commenced: 10/9/2020
Date Completed: 2/10/2020

LABORATORY G

UKAS

TESTING

4043

Notes: Opinions and Interpretations are outside the UKAS Accreditation

A copy of the Laboratory Schedule of accredited tests as issued by UKAS is attached to this report. This certificate is
issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results
reported herein relate only to the material supplied to the laboratory. This certificate shall not be reproduced other than in
full, without the prior written approval of the laboratory.

Checked and Approved Signatories:

R Gunson A Watkins

(Director) (Director)

L Knight S Eyre
(Senior Technician) (Senior Technician)

5 — 7 Hexthorpe Road, Hexthorpe,

Doncaster DN4 0AR

tel: +44 (0)844 815 6641

fax: +44 (0)844 815 6642

e-mail: rgunson@prosoils.co.uk
awatkins@prosoils.co.uk

R Berriman
(Quality Manager)

S Royle
(Laboratory Manager)
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SUMMARY OF LABORATORY