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The site islocated off Smithy Wood Iane, approximately 2km south west of Bamsley, and ¢ urently
comprses two parcelsofagriculturalland of approximately 1.0 hectare and 4.4 hectares west and
east of Smithy Wood Iane respectively. The site appears to have remained largely undeveloped
thro ug ho ut its histo ry with the exception ofan infilled re servoirin the south westofthe westem parcel

Lithos were commissioned by Wentworth & Avant to provide a geoenvimnmental appraisal of the
site, which it is understood isto be redeveloped with traditional 2-storey domestic dwellings. Lithos’
investigation mcluded a review of the site's history and envionmental setting, and a ground

investigation comprsing 50 trial pits, 3 trialtrenchesand 56 mtary open-hole probeholes.

A summary of salient geoenvimnmentalissuesis provided in the table below.

Issue Remarks
Made Ground wasonly encountered within the vicinity of a formerreseroir (from surface to 0.7m in
Made ground TP04) and locally elsewhere. Encountered asa gravelly clay with brickand occasionalsmallpiecesof
wood (Made Ground Dpsoil).
TDpsoil (typic ally 300mm thick) wasencountered in alltrial pits (apart from TP04) asa gravellyclay.
Undedying naturalstrata comprsed Cohesive Residual Soils (typically a fim/stiff gravelly Clay) to de pths
ofbetween 0.7m and 3.0m over GranularResidual Soils (clayey and sandy Gravel) to a maximum
depth of3.0m.
Natural ground .
Middle CoalMeasuresbedrmck (Sandstone, Sitstone & Mudstone) wasencountered from depthsof
between 0.1m and 2.9m.
Coal associated with the Lidgett, Haigh Moorand Swallow Wood seamswasencountered asclayey
Graveland Gravelin 10 of 18 trial pitsin the eastem parceland 1 of 8 trial pitsin the westem parcel
Contamination 'Testing suggeststhatthe topsoilischemically suitable forre -use.
Site liesin a High Risk Area.
Mine working s have been identified in the Floc kton Thic k seam in the north, but should be at sufficie nt
Mining & depth notto pose a nisk to surface stability.
quanying No evidence of mineworkings have been identified in any otherseamsat shallow de pth.
A geophysicalsurvey with subsequent targeted trialpitting hasnotidentified any unrecorded
sha fts/be I pits.
The site isin an area where 3% to 5% ofhomesare esttmated to be above the radon action level, and
Hazardousgas basic mdonprotective measuresare required.
Gasmonitoring hasbeen undertaken and Amber2 protection measuresare recommended in allplots.
Prepamatory Generalsite clearance and Tpsoil strip.
wo ks Some site regrade isanticipated.
Allplots should be suitable forstrip foundations at:
e minimum 600mm depth on weathered bedrckand granularresidualsoils
Foundations e minimum 900mm depth on cohesive residualsoil
Given existing topography, some earthworks re-grade isanticipated in orderto allow development,
and foundation solutions should be reviewed once any digitaltemmain modelling hasbeen completed.
Groundwaterseepages/infow were encountered in 3 tial pitsbetween depthsof 1.0m and 2.9m.
Groundwater Groundwatermonitorng suggestsa relatively shalow watertable.

& exc avations

Shallow excavation should remain stable, although some pumping may be required fordeeper
excavations(eg fordrainage etc).

The site liesin Flood Zone 1, where the riskofflooding from rivers orthe sea isclassified aslow.

Fooding & Soakaway testing wascamed out within 5 trial pits, but only one te st (TP15 - sandstone) was suc c e ssful

drainage Given the in-situ te sting re sults, site topography and shallow groundwater, soakawaysare not
considered feasble.

Highways Naturalsoilsare expected to provide a CBRvalue ofatleast 3%. These valuesshould be verfied prior

to, orduring, road construc tion.

Significantdeveloperabnomalsrelating to geoenvimnnmentalissues at the site are:

e TThere isa geologicalfaultline crossing the north ofthe site. Given the presence of mineworkings
atamund 20m to 30m depth here, reinforcement of foundations willbe necessary.

This brie f summary should not be assumed to representa complete accountofallthe potentialgeo-e nvironme ntalissue s
that may e xist at the site. Assuch itisstrongly ecommended thatthe repont be read in its e ntire ty.
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Thisreport hasbeen prepared forthe sole mtemaluse and reliance ofthe Clientnamed on page 1. Thisreport
shallnot be relied upon ortransferred to any other parties without the express written authorsation of Lithos
Consulting Iimited (Lithos); such authorisation notto be unreasonably withheld. Fany unauthorised third party
comesinto possession of thisreport, theyrelyonitattheirperiland the authorsowe them no duty ofcare and
skill.

Thisreport hasbeen reviewed by a Competent Person, as defined in the National Planning Policy Frame wo rk.
We ensure thatallprjectsare managed by individuals with necessary experenc e, rele vant qualific ations, and
current membership of a relevant professional organisation. Records of engineers, project managers and
reviewers mvolved in this project are maintained by us. Lithos QA/QC procedures for all our work forms an
mtegralpart of ourISO9001 accreditation and assuch isregularly audited.

The report presents observations and factual data obtained during our site investigation and provides an
assessment of geoenvionmental issues with respect to information provided by the Client regarding the
proposed development. Further advice should be sought from ILithos prior to significant revision of the
development proposals.

The report should be read i its entire ty, including allassociated drawings and appendices. Lithoscannotbe
held responsble for any misinterpretations arising from the use of extracts that are taken out of context.
However, it should be noted thatin orderto keep the numberofsheetsofpaperinthe hard copyto a minimum,
some information (e.g. fulcopy of the Llandmark/Groundsure Report) isnot included in the pdf, by request, it
canbe provided ona CD.

The findings and opinions conveyed in this report (including review of any thid-party reports) are based on
information obtained from a variety of sources as detaied within this report, and which Lithos believes are
reliable. Reasonable care and skil has been applied in examining the information obtamed. Nevertheless,
Iithoscannotand doesnot guarantee the authenticity orreliability of the information it hasrelied upon.

The report represents the findings and opinionsofexperienced geoenvimnmentalconsultants. Lithosdoesnot
provide legaladvice and the advice oflawyersmay also be required.

Intrusive inve stigation can only investigate shallow ground beneath a smallproportion ofthe totalsite area. ktis
possible therefore that the intrusive investigation undertaken by Lithos, whilst fully appropriate, may not have
encountered all significant subsurface conditions. Consequently, no lability can be accepted forconditions
notrevealed by the exploratory holes. Anyopinionexpressed asto the possible configuration ofstrata between
orbelow exploratory holesisforguidance only and no responsbility isaccepted asto tsaccuracy

I should be bome in mind that the timescale over which the investigation wasundertaken may not allow the
establishment of equilbrium groundwaterlevels. Particularly relevant in this context is that groundwaterlevels
are susceptible to seasonal and other varations and may be higher during wetter periods than those
encountered during this ¢ o mmissio n.

Where the report refers to the potential presence of invasive weeds such as Japanese Knotweed, or the
presence of asbestoscontaining materials, it should be noted thatthe observationsare forinformation only and
should be verified by a suitably qualified expert.

Thisreport assumesthatground levelswillnotchange signific antly from those existing at presentand thathouses
wil be of two storey construction. ¥ thisisnot to be the case, then some modification to thisreport may be
required.

Lithos cannot be responsible for the consequences of changing practices, revisions to waste management
legislation etc that may affect the viability of proposed remediation options.

Lithos reserve the right to amend theirconclusionsand recommendationsin the light of furthe rinformation that
may become available.



1.1.1
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1.14

121

1.2.2

Lithos Consulting Limited were commissioned by The Wentworth Trustees & Avant Homes
Yorkshire to camy out a geoenvionmental appraisal of land at Smithy Wood Iane,
Dodworth.

This document is a revision of the Geoenvimnmental Appraisal (Report 1979/2A) issued by
Lithosin February 2021; Report 1979/2A isnow superseded. Thisdocumentnow inc lude s the
findings of a supplementary investigation to remove uncertainties regarding shallow
mineworkings and to target anomalies identified by a geophysical survey. 'The only
significant revisions to 1979/2A having been made in Sections 1.2, 6, 7 & 13.2, and to
Drawing s 1979/106A, 106B & 108, with the addition of Drawing 1979/102.

Comespondence regarding Lithos’ appointment, inc luding the bref for this inve stigation, is
included in Appendix C. The agreed scope of worksincluded:

e Asite walkoverand inspection

e Anassessmentofthe land use history

e Determination of the site's environme ntal se tting

e A mining riskassessmentin accordance with Coal Authorty guidance.

e An intrusive ground investigation comprising 50 trial pits, 3 trial trenches and 56
probeholes

o Assessment of the geotechnical properties of the near surface deposits to enable
provision of foundation and highway recommendations
e A qualtative assessment ofcontamination risks

e Recommendationsforthe necessary site preparatory works

Primary aims of this phase of investigation were to identify salient geoenvironmental issue s
affecting the site to support the submission of a planning application, and also to enable
prospective developersto obtain budget costs for: foundations; gas protection measures;
and site preparatory works.

kisunderstood that consideration isbeing given to redevelopment of the site with 170 no.
traditional2-storey domestic dwellings, associated gardens, POSand adoptable madsand
se wers.

A site layout has been provided by Avant Homes (Drawing reference Draft Layout SK02,
dated October2020) whichisreproduced as Drawing 1979/2 in Appendix Bto thisreport.
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2.2.2

2.2.3

224

2.2.5

Allstandard definitions, proceduresand guidance are contained within Appendix A, which
includesbackground, generic information on:

e Assessmentofthe site's envionmentalse tting
e Ground investigation fieldwo rk

e Geotechnicaltesting

e Contamination te sting

e Hazardousgas

e Soakaways

General notes and limitations relevant to all lithos geoenvimnmental investigations are
descrbed in the Foreword and should be read in conjunction with this report. The text of
the report draws specific attention to any modification to these procedures and to any
otherspecialtechniquesemployed.

The site’s location is shown on Drawing 1979/101 presented in Appendix Bto thisre port. Site
detailsare summarsed in the table below.

Detail Remarks

Iocation 2km south we st of Bamsley town c entre
NGR SE 322 043

Approximate area 5.9ha (14.6 acres)

Underground sewercrossing the eastem parcel Iow Pressure gasand underground BT

HER £ 5O sho wn within Smithy Wood Iane in between the two parcels.

ILithoscompleted a walkoversurvey of the site on 13t March 2020. The site comprises two
parcels of land either side of Smithy Wood Iane, which runs north-west to south-east
between the two. Key featuresofeachparcelare described below.

The westem parcel is mughly triangularin shape and approximately 1.4 hectares in size,
forming the northem portion of a largerarable field. At the time of the investigation, this
field wascrmopped with wheat.

This parcelcan be accessed via a locked 5-bariron gate at the southem end of Smithy
Wood Iane, afterwhichitbecomesa track/footpath.

The topography is slightly undulating with a slope down to the south east (c. 1 in 13). A
steeperslope (c. 1in9)ispresent direc tly south ofthe parcel’s southem boundary.

The westem boundary of the parcel comprises the wooden garden fences of existing
residential properties.
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2.2.6 The north eastem boundary comprses post & wire fencing with sparse hedgerows and
mature trees along its length. Smithy Wood Iane runs parallel to this boundary with
residentialpropertiesbeyond.

2.2.7 There is no physical southem boundary; this parcel is part of a larger open field which
continues to the south.

2.2.8 In the centre ofthe southem boundary, a significantproportion ofbrick, glass, and slate was
noted on the ground.

2.2.9 The eastem parcelis an imregularpentagon with an area of approximately 4.5 ha. At the
time of the walkover and intrusive works, the field was covered in mugh grass. Ik is
understood to be used forsilage.

2.2.10 Thisparcelcanbe accessed off CalverClose via an unsecured entrance.
2.2.11 'The topography isundulating, but with a generalfallto the south (c. 1 in 15).

2.2.12 'The north westem boundary comprises wooden garden fences of existing residential
propertieson CalverClose.

2.2.13 'The westem third of the northem boundary isopen and a public footpath runs south from
an entrance in the boundary. The remaining two thirds of the boundary comprise garden
fencesofthe residenceson Rockingham Road.

2.2.14 'The north eastem boundary comprses post & wire fencing with sparse hedgerows and
mature trees along its length.

2.2.15 'The eastem boundary comprisesgarden fencesofpropertieson Gioyd ILane.

2.2.16 'The south eastem boundary comprises dense hedgerows and mature trees. The Tans
Pennine Tail (footpath) runs parallelto the boundary.

2.2.17 'The south westem boundary comprses sparse hedgerows and mature trees with Smithy
Wood Iane (track) running parallel

2.2.18 In the centre of the south eastem boundary, a smallpond (¢.30cm deep) of foul smelling
waterwasnoted where there wasa breakin slope.

2.2.19 Existing salient features, at the time of the walkoverare presented on Drawing 1979/103 in
Appendix Bto thisreport and summarsed in the table below.

Fe a ture Remarks

Curent Access Off Smithy Wood Iane (westem parcel) and CalverClose (eastem parcel)

™ h Gently sloping to the south (c. 1in 15) in the eastem parcel
ogra

VL Slo ping to the south east(c. 1 13) in the westem parcel
1.4 ha —Arable farmland with wheatcrwop (westem parcel)

4.5ha — Grassed field used forsilage (eastem parcel)

North —Play park and housing (Rockingham Road & CalverClose).

Fa st — Housing (Gio yd Iane), with open fieldsand M1 motorway beyond
South — Trans Pennine Tai with open fields & ind ustrial fa c ilitie sbe yond
We st — Housing (Intake Crescent) with open fieldsbeyond

Approximate areas

Surmo unding land uses

2220 Aselectionofsite photographsisincluded on Drawing 1979/104.
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3.1 Site centred extracts from Ordnance Survey (OS) plans dating back to 1855 have been
examined. Some ofthese plansare presented in Appendix D to thisreport.

3.2 The table below providesa summary ofthe salient pointsrelating to the history of the site. I
isnotthe intention of thisreportto descrbe in detailallthe changesthathave occumed on
oradjacent to the site. Significant formeruses/operations are highlighted in bold text for

ease ofreference.

Date Westem parcel

1855 Partofa laige open field.

A reserwoiris shown along
the southem boundary.

e Surmo unding e mb ankme nts
suggesta raised feature.
1906
1931 No significant changes.
1948
The reservoirin the we stem
1956 .
parcelisno longershown.
1962
1970
1985 No significant changes.
1993

Eastem parcel

Separated into 5
open fields.

No significant
changes.

Separated into 3
open fields.

No significant
changes.

Becomesone field.

No significant
changes.

Sunounding land

A sandstone quany isshown c. 100m westof
the westem parcel

Railway lines runs along the south eastem
boundary ofthe eastem parcel

Two coke ovens are shown c. 50m south of
the eastem parcelassociated with the
Strafford Collieries.

Anothercoke ovenisadded to the Strafford
Colliexies.

A shaftis shown c¢. 100m south-we st. A
reservoiris shown c¢. 200m south of the site.

The coke ovens are now labelled as ‘old coke
ovens'.

The land diectly west of the westem parcel
hasbeendeveloped and the sandstone
quany infilled.

Strafford Collieries shown as ‘disused’,

Much ofthe railway isnow dismantled.

No significant changes.

Entire railway labelled as dismantled.
Residentialdwelling s construc ted to the north.

No significant changes.
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4.1.1 Notes describing how the site’s environmental setting has been assessed are included in Appendix A to this report. Extracts from the
response received from Iandmark, and responses from the Coal Authority are presented in Appendix E These responses are summarised
below, together with the findings of our own “desk study” investigation.

Issue Data reviewed Summary

Drift — None recorded

1:50,000 BGSmap Sheet 87 Solid —CoalMeasures, mostly Sandstone; undivided mudstone/siltstone likely on eastem boundary. Haigh MoorRock
1:10,000 BGSMap (Sheet SE (sandstone) in the east.
Geology 30 SW) Shallowestcoalseam -Iidgettt.Coaloutcmpsimmediately sout}’{ofthfe §ite, dipping below the sn;e Haigh Moorand
BGSshaftlog - (Strafford Main Swallow Wood seamsoutcrop in the eastem parcel Flockton Thin anticipated beyond the fault line in the farnorth-
Colliery — 3216,0412) east (furtherdetaisin Section 4.3).
BGSMemoir87 Strata Dip —armund 5° north east
Faults — Champany Hill Fault, unning roughly e ast-we st (downthrow to south) ¢ rossing the farnorth-e ast.
Mining Coal Autho rity This site isloc ated within a Coal Mining Development High Risk Area.
BGSMaps Furtherdetailsin Section 4.3 below.
Quanying Historical OSplans Historical sandstone quamny located 100m we st o fsite, no known quamies at the site
Radon Public Health Bngland The s%te.liesingn area where between 3% and 5% of homesare estimated to be above the action level Further
detailsin Section 11.5.
Source Protection Zone? None.
Aquifer- Secondary A (Solid).
Groundwaterabstractions? 160m south — Silksto ne Mine sha ft, Strafford Colliery, Bamsley. Operated by the Coal
Hydrogeology .
Autho nity.
Soilleaching potential - Iow.
Pollution incidents? None of significance to site.
Nearest watercourse (s) — Dodworth Dyke from Source to RiverDove, 220m south ofsite. Waterquality — Ecologically
Envionment Agency and Chemically Good.
Hydrology EnviocheckReport Pollution incidents? None of significance to site.
Abstractions? None of significance to site.
Disc harge consents? None of significance to site.
The site liesin Flood Zone 1, where the riskofflooding from rivers orthe sea is classified aslow.
Food risk Ihaccordance with Chapter10 ofthe NationalPlanning Policy Frame work, a site -spe c ific flood risk a sse ssme nt is

required forproposalsof1hectare orgreaterin Flood Zone 1,0rin an area within lood Zone 1 which hascrtical
drainage problems(asnotified to the localplanning authorty by the Envionnment Agency).
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421 Known orsuspected areas of landfil in the vicinity of the proposed development site are
summarised below:

Iocation NGR Temanks Source of
(proximity to site) data

Iocation not 432283, 404078 "

ool (185m south east) Tpesofwaste deposited: unknown.

Iand adjacent 432989, 404077 Deposited waste included hert and Household

to former ) ? h waste

Sta fford C o llie ry B woudly) Current land use: Industnal e sta te

Stmfford Collery, 432350, 404050 Authoﬁmcilwasw:Constmction/demo]ition waste, Ian.dmaxk

Gimyd Lane (217m south) soil, subsoi & rubble. Envio nme nt

Tlicence lapsed: 1s August 1987 Agency
Iocation not 432424, 404063 . )
supplied (226m so uth east) Tpesofwaste deposited: unknown.
4 1432426, 404063 Deposited waste mcluded lhert and Commercial

Giyd Lane 227 theasy oo
(CA v Cas Curentland use: Industralestate

4.2.2 The historicaland recorded landfill sites listed above are likely associated with one another
judging by the close proximity.

4.2.3 Historical plans indicate a reservoiron site which wasbackfilled in the 1950s; it is unknown
what the reservoirwasbackfiled with.

424 Two historicalrecorded landfillsitesare loc ated within 250m o f the site 'sboundary. A former
sandstone quamny is also shown on historical plans around 70m to the west, backfilled circa
1894.

4.3.1 In July 2011 the Coal Authority (CA) formalised their requirements in relation to planning
applications and mtroduced some new terminology relating to coal mining development
areas. This Section (and Sections 7.8 & 13.2) provide s the necessary mining risk a sse ssme nt
required by the proposed planning applic ation.

4.3.2 This site islocated within a Coal Mining Develo pment -an area with spec ific
mining legacy risks to the surface, including mine entres; shallbw coalworkingsetc).

4.3.3 Coalhasbeen mined in Yorkshire forcenturies; the first mining probably took place in the
fifte e nth c entury. Eardy mining methodsincluded driftsoradits from outcrop. Where mining
extended furtherfrom the crop, bell pits were often sunk, and asthe coalgotdeeperstill,
shafts were used to accessgallery workings (pillar & stall).

4.3.4 The shafts associated with are typically only about 1.2m in diameter, and the bel
pititsef wastypically 5m to 10m in diameter(bell pit size would have been constrained by
wof stability). Consequently, bell pits are often closely spaced; the most intensive
concentration of shafts recorded to date (66 per acre) was at the Middleton Broom
Opencast site.

4.3.5 Ascoalwasremoved during bellpitting, the unsupported strata above assumed aninverted

slope of stability, generating a bee-hive shape around the base ofthe shaft which formsthe
characternstic verticalsection. The depth limit of bellpit mining isalmost c ertainly 15m, and
thisisconsidered a deep bellpit; the vast majority were probably less than half thisde pth.
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4.3.6 Atgreaterdepths, workingsappearto have been the preferred method, and
such workingswere oftenaccessed via a single shaft. Consequently, shaftsassociated with
such workings are more widely spaced; butrarely exceeded one quarterof a mile (400m)
shaftto shaft, due to problemswith ventilation and underground haulage. Ewascustomary
to view the life expectancy of an individual pit asaboutthree to five yearsand atany one
time severalnew pits would be sinking to replace those cumently operating.

4.3.7 Up untilthe lastdecadesofthe eighteenth century, coalmining almost alwaysrepresented
a short-term interruption to ongoing use ofland foragricultural The right to sink shafts and
extract coal was usually conditional upon restoration of the surface aftercoalextraction
wascomplete. Thisnotonly involved filling the shaft, butalso required that any subsequent
settltmentofshaftfllmateraldid notresultin de pre ssionsin the field surfface. Conse quently,
it was usualto fill the shaft and heap excess arisingsinto a dome overthe shafteye. Over
subsequentyears, the dome supplied materialto compensate forsettle mentofthe shaftfill
In the normalcourse ofevents,atthe conclusion ofthe recovery period, any remaining spoil
accumulationsabove ground levelwould have been planed offto leave a relatively stable,
levelsurface where the shafthad been.

4.3.8 In general plan, gallery workings consisted of a series of parallel, rectangular working
chambers separated by long piers or pillars of coal, colloquially referred to as benks or
banks. The majoraxisofthe galleries wasgenerally up the dip although strike working was
notuncommon.

4.3.9 Although the broad direction ofthe stalls wasadhered to, there tended to be considerable
wandering in the alignment of the pillars, which followed the natural partings provided by
the cleatofthe coal There isno sense of the disciplined influence ofa surveyed pre-plan,
butratheritwould appearthatthe skillofindividualminersconditioned the degree to which
the workingsappmached formalregularty. The factthatsome pillars drifted into adjacent
stalls implies a lack of formal control of progress. & may be that the intermittent cross
headings that penetrated laterally through the pillars were intended to provide a check
upon the extent to which parallelheadings were being preserved.

4.3.10 Usually, the length ofthe stallextended forup to 10m butsome were extremely attenuated,
occasionally running unintermruptedly for 15m ormore. There wasconsiderable varation in
the width ofthe stalls, manging between 2m and 6m and anevenmore noticeable varation
in the width of the pillars. The most substantial pillars were about 2.5m in width but many
were reduced to lessthan 0.5m in width. Eispossible thatthisreduction in pillar with was a
result of obbing.

4.3.11 Tmber props supported the roof where the stall span was greaterthan about 2m. Prop
withdrawalon closure ofa mine doesnotseem to have been prevalent.

4.3.12 Fom the late 18th century onwards, of mineworkingsbecame common practice.
Packing of workings (known as ‘goaf’ packing) was done using unwanted materials
associated with mining of the target seam (e.g. dirt partings, dark mudstone, clay, poor
quality coal etc). This material was ‘packed’ by hand into the stalls (voids) from which the
coal had been removed, as mining of ‘fresh’ coal progressed.

4.3.183 Asmining continued, the ‘roof’ of the stall often lost support and would sag/subside, coming
to rest on, and compressing, the packed materal This process was done syste matic ally,
meaning that the vast majority (if not all) of the stalls were fully packed come the end of
mining. However, a small area around the shaft (also known as a ‘shaft porch’), tramways
and waterways (used to drain workings towards a pumping shaft) would not be packed.
Tramways and waterways are linear and of limited width (unlike ‘open’ stalls), making them
very diffic ult to target during an intrusive inve stiga tion.
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4.3.14 Compression of the packed materals, and the fact that they comprse re-worked Coal
Measures ock, make such former mineworkings very difficult to identify in rotary open
probeholes(and possiblyevenincored boreholes).

4.3.15 Geologicalmapsindicate the ,crossing the farnorth eastofthe eastem
parcel Therefore, in terms of coalrisk, the site can be split into two areas; the Main fault
block forming the majority of site, and the Northem fault block in the farnorth east of the
eastem parcel

4.3.16 Based on the line of the fault taken from the BGS plan, only around 200m2 of the site Les
within the northem fault block. However,abandonment plans(see below) show the line of
the Champany Hil fault ¢c. 40m further so uth-west, bringing around 1,900m?2 of the site into
the northem fault block (see Drawing 1979/110A). The abandonment plansrecord the line
of the fault below ground, and this difference may therefore be due to the fault plane
dipping, ratherthan being vertical

4.3.17 Geologicalmapssuggestthat3 coalseamsunderle the atshallow depth,

alldipping to the north east. These are the:

. Coal (0.6m to 1.6m thick) outcropping in the north east of the eastem
parcel

. Coal(1.0m to 2.2m thick) outcropping in the centre of the eastem parcel,
atc.16m below the Swallow Wood

. (unnamed) coalc. 8m beneath the Haigh Moor, and c¢. 24m below the Swalow
Wood

. Coal (0.5m to 1.3m thick) outcropping armund 20m to the south of the site,

dipping below the site, atc.48m below the Swallow Wood

4.3.18 In addition to the above,abandonmentplans(see below) show the main faultblockto be
underain by the Fockton Thickseam, butat >70m de pth.

4.3.19 Geologicalmapssuggestthattwo coalseams undedie the at shallow
depth, both dipping to the north east. These are the:

. coal(0.8m to 2.9m thic k)
. co0al(0.3m to 1.9m thic k) 28m beneath the Foc kton Thic k.

4.3.20 Approximate outcrops ofthe above seams, together with additional geological features,
are shown on Drawing 1979/103.

4.3.21 'The geologicalplan and BGSMemoirshow extensive coal working s in the sumounding area
inc luding shafts, aditsand opencast works.

4.3.22 Given dip and topography, the Lidgett seam is expected to underie the westem parcel
and the south of the eastem parcel at shallow depth (<10m). The Haigh Moor Coal is
expected to underdie the north-eastem half of the eastern parcelat shallow depth (<5m,
becoming deeperto the north east). The Swallow Wood coalisexpected to undetie the
north-eastem comerofthe eastemm parcelatshallow depth (<5m).

4.3.23 Lkshould be noted thatseam outcropsplotted ongeologicalmapshave beenknown to be
inaccurate by distancesin excessof 100m.
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4.3.24 'The CA states that:

o The propernty iswithin the zone of influence from workingsin 5 seamsat shallow to 270m
depth and last worked in 1971. The shallowest seam named to have been worked is
the Flockton Thick (at 10m and 72m depth beneath the site). All other recorded
workingsare at >74m de pth.

o The property is not in the lhkely zone of influence of any present underground coal
workings.

o There are no known mine entries within, or within 100 metres of, the boundary of the
propeny.

. Unrecorded shallbow workingsare probably pre sent be ne ath the site.

o The Authornty isnotaware ofany evidence ofdamage arnsing due to geologicalfaults
orotherlinesofweaknessthat have been affected by coalmining.

o The property isnot within 800 metresofthe boundary of an opencast site forwhic h the
CoalAuthonty is dete rmining whetherto grant a licence to remove coalby opencast
methods.

o There isno record of a mine gasemission requining action by the CoalAuthonty on, or
within 500m boundary of the property.

o 'The propentyisnotinanarea forwhich a notice ofentitle me nt to withdraw support has
been published.

4.3.25 A damage notice orclaim foralleged subsidence damage wasmade in November 2000
for fields to the west of Smithy Wood Iane and in July 1999 for fields OS 1333, 0028, 2427,
2020 and 1517. However, the claimswere rejected.

4.3.26 Furtherclaimsat32 CalverClose and Saville Hall Farm were also rejected.

4.3.27 'Te CA do nothold any records for workings in the Lidgett, Swallow Wood or Haigh Moor
seams, allof which are anticipated to undedie the site atshallow depth.

4.3.28 However,itshould be noted thatitdid notbecome a statutory re quirementto maintain and
preserve plans of abandoned mines until the Mine (Coal) Regulations Act of 1872 and
consequently there may be mineworkings beneath the site for which the Coal Authorty
have no records. Indeed, the CA report states that unrecorded shallow workings are
probable.

4.3.29 have been obtained from the CA relating to mining in the Floc kton
Thic k seam (Refs. NE584 and NF469). These plansindic ate thatthe northem faultblockwas
worked between 1902 and 1908 from Rosehill Colliery. No depthsofthe workingsbeneath
the northem fault block are show on the plan, but it is likely that these are the recorded
working s in the Flockton Thickatarmund 10m, asmentioned in the CA report.

4.3.30 The same plan shows workingsin the main fault block, undedying the we st of the site. These
workingsare also in the Flo ¢ kton Thic k, with annotationsindic ating mining datesofbetween
March and September1950. Tbpographic levels to the base of these workings are shown,
which, when converted, indicate levels of between 25mAOD and 27mAOD. When
compared to cumrent ground levels in this area (between 104mAOD and 111mAOD), this
indicates the workings are atc. 80m depth. Therefore, these workings are most probably
the ‘recorded workings’ in the Flockton Thick at 72m mentioned in the CA report.

4.3.31 Afsuch depth, these should not pose any significant risk of subsidence at the site’s surface.

4.3.32 Based on allthe data reviewed, risks to surfac e stability have been identified in the northem
fault block (recorded shallow workings in the Flockton Thick), and in the main fault block
(probable (unrecorded) workings in the Lidgett, Haigh Moorand Swallow Wood).
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4.3.33 Therefore, additionalintrusive inve stigation isrequired in orderto:

e Investigate the depth, thickness and presence of any workings in the Lidgett, Haigh
Moorand Swallow Wood seamsin the main fault block

e Confirm the depth to working s within the Flo ¢ kton Thic k in the northem fault block

e Provide greaterclarty on the area of the site which lies within the northem fault block
(and istherefore at risk from workings in the Flo ¢ kton 'Thic k)

441 The site is underdain by multiple seams of shallow coaland might therefore be considered
by the Iocal Authority to lie within a Mineral Safeguarding Area (MSA). The next shallowe st
seam, the Joan Coal, is likely to be too deep (>45m) to wamant extraction by opencast
methods.

442 MSAsare areasofknown mineralresourcesthatare of sufficienteconomic orconservation
value to wamantprotectionforgenerationsto come. The purmpose ofMSAsisnotto preclude
automatically other forms of development, but to make sure that mineral resources are
adequately and effectively considered in land-use planning decisions.

4.4.3 Specialist guidance on Mineral Safeguarding "A Guide to MineralSafeguarding in England”
hasbeen produced by The Coal Authority and the British Geological Survey.

4.4.4 Paragraph 204 of the National Planning Policy Frame wo rk (NPPF) re quire s Ioc al Authoritie s,
when preparng IocalPlansto:

e Define Minerals Safeguarding Areas and adopt appropriate policies in order that
knownlocationsofspecific mineralsresourcesoflocaland nationalimportance are not
needlessly sterlised by non-mineral development, whilst not creating a presumption
that resources defined wil be worked; and define Minerals Consultation Areas based
on these Minerals Safeguarding Areas.

e Setoutpoliciesto encourage the priorextraction of minerals, where practicable and
envimnmentally feasible, fitisnecessary fornon-mineraldevelopmentto take place.

445 NPPF Paragraph 144 notes that when determining planning applications, local planning
authoritie s should give weight to the benefits of the mineral e xtra c tion.

4.4.6 As a consequence of the NPPF, and the presence of coal beneath the site, the Iocal
Authority may require Avant to consider the opportunity to recover (extract) the coal
Applicants submitting planning applications may need to demonstrate to the Iocal
Authorty that they willextract the coal, unless:

e Tcanbe shownitisnoteconomically viable to do so,or

e lisnotenvimnmentallyacceptable to do so,or

e 'The need forthe developmentoutweighsthe need to extractthe coal or
e 'The coalwilnotbe sterlised by the development

10
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51.1

conditionsare expected to comprise:

Anticipated c ondition
Made ground
Naturalsoils

Bedmck
Mine wo rking s

Groundwater

5.1.2

Remarks

Based on the data reviewed i Section 4 (Envimnmental Setting) anticipated ground

Possible made ground within footprint of formerreservoir(likely a raised feature)

Tpsoil (300mm) overshallow residual soils (gravelly clay and/orclayey gravel)

CoalMeasures sandstone anticipated atshallow depth

Possible unrecorded workingsin the Lidgett, Haigh Moor, Swallow Wood coals, and
known working sin the Flockton Thick Coalat shallow depth beneath the site

Anticipated at depth within bedrock

Based on the data above and thatin Sections 2 (Site Description) and 3 (History), potential

ground-related issues associated with this site are likely to include:

Type ofissue

Po te ntial o n-site
contamination sources

Po te ntial o ff-site
contamination sources

Potentialgeotechnical
hazards

Otherpotential
c onstraints

5.2.1

Specific issue

1. formerreservoir
farming ac tivitie s

1. landfillsand backfiled quany
surmo unding forme rind ustrial use s

1. shallow coalworkings

1. underground utilitie s

Remarks

1. made ground —inorganics, organics,
hazardous gasmigration

2. leakages/spilages

1. migrationofgas

2. anbome contaminants

1. known, and possible unrecorded,
workings ofthe lidgett, Haigh Moor,
Swalow Wood and Flockton Thin Coal

1. Underground sewerin eastem parcel

Underground gas, and powerunder
Smithy Wood Iane.

A preliminary conceptual sitte model, presented as Drawing 1979/105 in Appendix B, has

beenprepared afterconsideration ofallthe data presented in Sections 2 to 5.1 inc lusive of

thisreport.

5.2.2

Historic al plans show that the site has been occupied by arable farmland which is not

considered likely to have caused significant ground contamination. Nonetheless, ac tivitie s
suc h asslunry spreading, the discharge ofchemicalsto ground, and unregulated burialhave
alloccurred onfarmland. Potentialpollutantsassociated with farming ac tivity might inc lud e

any ofthe following:

Agric ultural a c tivity

Sewage faiming, slunry spre ading
Plant & animalprote c tion

Soil c o nditio ne rs

Equipment maintenance
Ievelling ofreservoir

Naturally oc c uning c ontaminants

Potential contaminant

Methane, metals, nitrates, oxygen depletion
Pesticides & herbicide s

Metals, sulphates, PAH

Hydrocarons, metals

Methane, metals, PAHetc

Arsenic, metals

11
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5.2.3

524

53.1

5.3.2

5.3.3

534

Whilst it is likely that pesticides have been applied during arable use of the land, these are
notlikely to include the persistentorganochloride pesticide s suc h asDieldrin, Aldrin, DDTe tc .
Pesticide s routinely used on arable crops the UK(Phenoxy Acetic acid herbicide or PAAH)
rapidly degrade in soilsorleach via ainwaterinfitration to groundwater. k is highly unlike ly
these would be detected by soil sampling and therefore these have not been included
within the proposed sampling suite.

Historical plans show the presence of a former reservoir that should be targeted during
ground inve stigation.

The preliminary conceptual site model was used as a basis for design of an approprate
ground inve stigation in 2020, the scope of which issummarised below.

Exploratory
holes

Purpose

T determine the generalnature of soils unde dying the site, inc luding the:
20 Tial Pits e Nature, distrbution and thic kne ss of shallow soils, inc luding any made grund
o Suitability of the ground forfounding struc tures and highways

Five Tial Pits T determine whethersoakawayscould be utilised forstorm waterdrainage

2 tialtrenches I determine the extent and nature of made ground associated with the formerre se rvoir

D checkforthe presence ofvoidsorbroken ground associated with possible unrecorde d

shallow mine wo kings.
30 Probeholes . L L . .
T installmonitoring wells across the site in orderto monitorforhazardousgasand determine

groundwaterlevels.

Proposed exploratory hole locations were selected to provide a representative view of the
strata beneath the site and to target potential areas of interest identified in Section 5.2
above. Additionalexploratory locations mightbe scheduled by the site engineerin lightof
the ground conditionsactually encountered.

The numberofrepresentative samplestaken willbe reflective of the geologicalc omplexity
actually encountered. However, in generalabout 3 samples wil be taken from most trial
pits.

In Light of residual uncertainties regarding the possibility of shalow mineworkings,
supplementary inve stigation wascommissioned by Avantin March 2021, compurising :

Exploratory

holes XD

hvsic al D™ checkforofbellpits, given the very shallow depth to the Lidgett, Haigh Moorand
Loy Swalow Wood coals.

surve
ey D locate the line ofthe Champany Hil Fault.

D checkforthe presence ofvoidsorbroken ground associated with possible unrecorded
15 Probeholes shallow mine wo kings.

T allow recovery of spotcoresthrough potentially packed mine wo rking s.

Tia 1 Pits D checkany featuresidentified by the geophysics.

THaltrenc hes D search forthe geologicalfault (again following geophysic s)

12
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6.1.1

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

The originalinvestigation strategy isoutlined in Section 5.3 above.

Feldwork wasinitially supervised by Lithosbetween 15t & 16th Apriland 8th to 12th June 2020.

Supplementary fieldwork was undertaken between 31 & 8th March (drlling) and between
14th & 16t April (pitting) 2021.

In total, ground investigation comprsed the exploratory holeslisted below.

Te c hnique Exploratory holes Finaldepth(s) Remarks

TPs 1 to 25 1.75m to 4.2m Vane testsin cohesive soils
Tial pitting . . .
(machine dug) TPs 101 to 125 0.5m to 1.7m Excavated to investigate geophysical

anomalies

TT101 to 103 0.8m to 4.9m Tre nc he s to id e ntify fault

Within TPs Testsin TPs 16,18,19 & 20 did notreach 25%
shplanay b 15,16,18,19 & 20  L2mto 2.1m i@ e

PHs 01 to 31 14m to 42m Mo nitoring wells nstalled in 12 PHs

Rotary open-hole

probeholes PHs 101 to 125 115m to 32.5m Spotcorng undertaken in PHs 104, 108, 111 &

112

Notesdescrbing ground inve stigation te c hniques, in-situ te sting and sampling are included
in Appendix A to thisreport.

Exploratory hole logsare presented in Appendices F& G to this Report. These logsinclude
details of the:

e Samplestaken
e Descrptionsofthe solid strata, and any groundwaterencountered.
e Results ofthe in-situ te sting

e The monitoring wells installe d

Exploratory hole locations are shown on Drawing 1979/106 presented in Appendix B;
probehole locations in the eastem parcel have been picked-up by a surveyor and co-
ordinates/ground levelsare included on the logs. The remaining exploratory hole positions
are based ondata from a hand-held GPS(typically +/- 3m accuracy) and have notbeen
surveyed in.

13
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7.1.1 Acomplete record of strata encountered beneath the proposed development site isgiven
on the variousexploratory hole records, presented in Appendices F& G.

7.1.2 Tpical ground conditions encountered at the site are descrbed below in Sections 7.2
(made ground) and 7.3 (natural ground), with a summary provided in the table on pages
15 to 17.

7.2.1 Made ground was only encountered in TP04 within the vicinity of a former reservoir in the

westem parcel from ground levelto 0.7m. Material comprsed a gravelly clay c ontaining
bricksand piecesofwood

7.2.2 Esewhere, Made Ground Topsoil was encountered locally to shallow depth typically
associated with field drains.

7.3.1 Naturalground wasencountered in allofthe exploratory holes, and typically comprised:
. clayey, friable topsoilwasidentified acrossthe site to a typicaldepth of300mm.
. Encountered in the majorty of trial pits as typically a firm/ stiff
gravelly Clay to depthsofbetween 0.7m to 3.0m.
. Tpically encountered below Cohesive Residual Soils as a

sandy/clayey Gravelto a maximum depth of3.0m.

. The Lidgett, Haigh Moorand Swalow Wood seamswere encountered asa clayey
Gravelin 10 ofthe 18 pitsin the eastem parceland 1of 8 pitsin the westem parcel

. Comprsing Sandstone, Sitstone & Mudstone,
encountered in allofthe trialpitsin the eastem parceland 4 ofthe 8 pitsin the we stem
parcelfrom depthsofbetween 0.4m and 3.6m (average 2.3m).

74.1 Following a geophysicalsurvey undertaken by Phase Site Inve stigations, 3 trialtrencheswere
excavated in the far northeast of the eastem parcel where the is
mapped.

7.4.2 None of the trenches conclusively identified evidence of the fault although Tt 101 & 103
encountered a shalbw coalseam which appeared to thin/terminate towardsthe south. In
addition, a notable colourchange in the shallow residualsoils wasnoted in TI103 with dark
weathered carbonaceous mudstone in the north and lighter coloured mudstone in the
so uth.

7.4.3 These could be the result of faulting, eitherdirectly associated with the Champany Hil Fa ult,
ora smallersubsidiary fault away from the main fault line. Alte matively, the thinning outof
the coalmay be natural varation
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LITHOS.

Parcel

B 2SS 2 5 = =

HHE S S " "

=

Hole

TPO1
TP02
TP03

TP04

TP05
TP06
TPO7
TP08

TP09

TP10

TP11

TP12

TP13

TP14
TP15
P16
TP17
TP18
TP19

TP20

TP21

TP22

Final
Depth
(m)

1.85
3.1
3.2

3.5

3.4
1.75
3.4
3.8

3.4
3.9

3.9

3.2

3.9

3.9
2.2
2.9
2.0
3.3
3.4

3.8

4.1

4.2

Made
Ground
(m)

Topsoil

0.35
0.35
0.4

0.35
0.4
0.2
0.3

0.3
0.4

0.3

0.25

0.25

0.25
0.3
0.3

0.25
0.3
0.3

0.3

0.35

0.25

Depth to Base (mbgl

Cohesive

Residual Soils Residual Soils

0.8
2.0
1.7

2.4

2.3

2.6
1.2

1.8

1.6

1.8

2.2

3.0

2.3
1.6
1.6
0.7
1.8
2.1

2.0

2.0

2.1

Granular

1.75
3.1
3.2

3.5

3.4

2.5

2.7

2.9

2.8

3.3

2.9
1.8
0.5

3.0

2.3

2.7

Coal

2.9

3.4

3.4

2.5

3.5

2.6

3.6

1.3

Depth to
rockhead

(m)

1.75

0.4
2.6
2.5

2.9

2.9

2.8

2.5

3.5

2.9
1.8
1.6
0.7
1.8
3.0

3.6

2.0

2.7

Bedrock
encountered

Siltsto ne

Sa nd sto ne
Siltsto ne
Siltsto ne

Mud stone and
Siltsto ne

Siltsto ne

Siltstone and
Mud stone

Mud stone and
Siltsto ne

Mudstone and
Siltsto ne

Siltsto ne
Sand stone
Mud sto ne
Sand stone
Mud sto ne

Siltsto ne

Siltstone and
mud sto ne

Siltstone and
mud sto ne

Siltsto ne

Penetration
into rock (m)

0.1

1.35
0.8
1.3

0.5

1.0

1.1

0.7

0.4

1.0
0.4
1.3
1.3
1.5
0.4

0.2

2.1

1.5

Remarks

Groundwaterseepage at
1.0m

Groundwaterat 1.8m
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LITHOS.

Final
Parcel Hole Depth
D

(m)

E P23 3.5

E P24 4.1

E P25 3.0

Final
Parcel Hole ID Depth

E TP101 1.7
E TP102 1.1
E TP103 1.1
E TP104 1.1
E TP105 1.2
E TP106 1.1
E TP107 1.0
E TP108 1.6
E TP109 1.3
E TP110 1.6
E TP111 1.3
E TP112 0.9
E TP113 1.2
E TP114 0.9
E TP115 1.4

Made
Ground
(m)

Depth to
Base of
Made
Ground

0.4

Topsoil

0.3
0.25

0.3

Made
Ground
Topsoil

0.4

Depth to Base (mbgl)

Cohesive Granular
Residual Soils Residual Soils

1.8 2.6
2.3 -
1.3 2.0

Depth to Base (mbgl)

Cohesive Granular
Topsoil . Residual
Residual Soils Soils
0.2 >1.7 =
0.2 - >1.1
0.3 >1.1 -
0.3 >1.1 -
0.2 >1.2 -
0.3 >1.1 -
0.3 >1.0 -
0.2 1.0, then >1.6 1.3
- >1.3 -
0.3 >1.6 -
0.3 >1.3 -
0.3 >0.9 -
0.3 >1.2 -
0.2 >9 -
- >1.4 -

Depth to Bedmock

rockhead d
Coal (m) encountere
- 2.6 Sa nd sto ne
3.5 2.3 Mud stone
- 2.0 Sa nd sto ne

Depth to rockhead
(Middle Coal Bedrock

encountered

Coal

Measures) (m)

Penetration

into wok (m) Temarks

0.9 -

Groundwaterseepage at
1.8

2.9m
1.0 -

Remarks

Old electric cable with earthing plate ide ntifie d

Outcrop of weathered coalidentified

Tonstone cobblespresentin residual soil
Reworked ground to 0.6m depth in northeastcomer

Possible old gate post (rotting timberwith metal)
id e ntifie d

Trenc h with ime stone backfil and plastic land drain
between 0.3m and 0.6m

Temacotta land drainsat 0.4m

Tonstone cobblespresentin residual soil
10cm bed of weathered coalin residualsoil
Sheetofmetal(0.6m x 0.6m) at0.4m depth

Temacotta land drain at 0.6m and stone
drain/culvertat 1.0m
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LITHOS.

Parcel

s 2 =2 2 568 5 =

B oE S =

=

H B B B B 5 3 838 =

Hole ID

TP116
TP117
TP118
TP119
TP120
TP121
TP122

TP123

TP124

TP125
TT101(N)
TT101(CN)

TI101(CS)

TI101(S)
TI102(N)
TT102(CN)
TI102(CS)
TI102(S)
TI103(N)
TT103(CN)
TT103(CS)
TT103(S)

Final
Depth

0.5
0.9
0.9
0.8
1.2
1.1
0.8

0.8

0.9

1.0
0.8
3.4

4.2

4.2
3.0
3.0
3.9
3.8
3.5
4.4
4.9
4.7

Depth to
Base of
Made
Ground

Made
Ground
Topsoil

Depth to Base (mbgl

Cohesive

Tpsoll g Gidual Soils

0.3 >0.5

0.3 >0.9

0.3 >0.9

0.3 >0.8

0.3 >1.2

0.3 >1.1

0.2 >0.8

0.3 >0.8

0.2 >0.9

0.2 >1.0

0.2 >0.8

0.2 2.2, then >3.4

0.2 2.0, then >4.2

0.2 2.5

0.3 2

0.3 1.5

0.3 1.6

0.3 1.4

0.3 2.0, then 3.3

0.3 2.2, then 3.7

0.3 2.8, then >4.9

0.3 3.8

Granular
Residual
Soils

0.8

0.7

2.8

3.9

3.4
2.7
2.7
2.8
2.7

3.4
4.4
>4.7

Coal

>3.5
4.2
4.8

Depth to ro
(Middle
Me asure

3.4
2.7
2.7
2.8
2.7

ckhead
Coal
s) (m)

Bedrock

encountered

Mud sto ne
Mud sto ne
Mud sto ne
Mud sto ne
Mud sto ne

Remarks

Manhole cover(0.6m x0.6m) at 0.5m depth

Band ofrusted metalat 0.3m depth

Trenc h with ash & clinkerbackfill (rare metal brc k)
and temacotta land drain between 0.3m and 0.6m

1.4m wide circle ofdarkgreyclay atbase oftopsoil
(c. 10cm thick) - possible old hollow

Bed of weathered coalappearsto te rminate/thin
out

Tonstone nodule (0.8m wide & 1.0m thick) at 1.8m
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LITHOS.

7.5.1 Sta bility o f e xc a vations within the trial pits was generally good.

7.6.1 There wasno evidence ofsignificant organic contamination during the site inve stig a tion.

7.7.1 Groundwaterwasencountered asseepagesin 3 ofthe 25 trialpitsbetween depthsof1.0m
and 2.9m.

7.7.2 Groundwater levels have been recorded in the monitoring wells as part of the gas

monitoring on 9 visitsbetween June and December2020; resultsare summarised below.

Range ofstanding waterlevel

T T Response zone Groundwater
(depth range & strata) body m bgl m AoD#
PHO1A 3.0 — 6.0m (Mudstone, Sitstone & Coal) 3.5-5.9 96.1 — 93.7
PHO3A 2.0 —4.0m (Mudstone & Siltstone) 0.7-24 95.0 -95.5
PHO5A 2.5 - 5.5m (Mudstone, Sitstone & Coal) 5.2 — Dry 91.9->91.5
PHO6A 2.0 —4.0m (Mudstone & Siltstone) 3.0-4.1 95.5-94.3
PHO8A 2.0 —4.0m (Mudstone & Siltstone) 3.4-55 86.2 —84.1
PH10A 3.0 — 6.0m (Mudstone & Siltstone) 2.4-6.0 89.9 - 86.3
Deep (solid)

PH11A 3.0 — 6.0m (Mudstone & Siltstone) 2.9-4.0 90.2 - 89.1
PH17A 2.0 —4.0m (Mudstone & Siltstone) 3.4 - Dry 89.4 — >88.8
PH20A 2.0 — 4.0m (Mudstone & Sitstone) 3.5 — Dry 93.4 —>92.8
PH21A 3.0 — 6.0m (Mudstone & Sitstone) 1.0 — Dry 94.3 —>89.3
PH29A 2.0 — 4.0m (Sandstone) 0.1-4.0 112.4 -108.4
PH30A 2.0 — 4.0m (Sandstone) 2.1-3.9 102.5 - 100.7

#estimated from topo surey data

7.7.3 Dip data to date suggestsa shalbow watertable. Afteraninitialdip to record standing water
level, the wells were bailed-out to establish an approximate rate of during visit 1.
Findings were :-

e PHO3A: removalof7 litres resulted in lowering the waterlevelby 2.01m (from 1.25m to
3.26m bgl) within the plain casing above the response zone, and within the response
zone. Recharge wasslow; the waterlevelrecovered to 3.03m after53 minutes. (Note:
Ina 50mm diameterwellpipe there isapproximately 2 litresof waterpermetre of water
column).

e PHIOA:removalof 14 litresresulted in lowering the waterlevelby 1.96m (from 2.58m to
4.54m bgl) within the plain casing above the response zone, and within the re sponse
zone. Recharge wasslow; the waterlevelrecovered to 2.81m after68 minutes.

e PH21A:removalof20 litresresulted in lowering the waterlevelby 1.29m (from 2.34m to
3.63m bgl) within the plain casing above the response zone, and within the response
zone. Recharge wasslow; the waterlevelrecovered to 3.11m after37 minutes.

e PH29A: removalof9 litres resulted in lowering the waterlevelby 3.05m (from 0.65m to
3.70m bgl) within the plain casing above the response zone, and within the response
zone. Recharge wasslow; the waterlevelrecovered to 1.85m after37 minutes.
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7.74 kisapparent from the above that permeability of the ground is quite ow. Groundwater
levels are considered to be reflective of the true water table (rather than “trapped” waters
associated with drlling or surfface waterrun-off) and appearto flow generally from north-
west to south-east, broadly in line with topography.

7.7.5 The se results should be of interest to the drainage designer, and groundworker(especially
if/f where deep excavationisrequired).

7.8.1 kisclearfrom the desk study that the site is likely to be underdain by shallow mine workings
associated with the Flockton Thick Coalin the northem faultblock, and possibly unrecorded
mineworkings in the Lidgett, Haigh Moorand Swalow Wood seams across the main fault
block.

7.8.2 The conjectured outcrops according to the BGS and CA of the Lidgett, Haigh Moor &
Swallow Wood seamsare shown on Drawing 1979/103 in Appendix Bto thisreport.

7.8.3 Consequently, a mining investigation has been undertaken, comprsing the drlling of 56
otary open-hole probeholes. The findingsofthe investigation are summarised on pages 22
to 25.

7.8.4 A further 12 probeholes were taken to shallow depth to enable the installation of gas
mo nitoring wells.

7.8.5 Analysing the data obtained from the mining investigation probeholesthatwere advanced
through the ,itisapparentthat:

e 'The Lidgett Coal undedies the entire main fault block (majority of the site) and is
shallowe st in the south west and deepestin the north east.

. The seam isbetween 0.2m and 1.2m thick.

e None of the holes advanced through the Lidgett seam encountered evidence of
working s.

e In PH14 the lidgett coal was encountered as 0.7m and 0.4m ofcoalseparated by a
mudstone and siltstone parting. Thiscould be indic ative ofthe Flockton Thickseam (as
opposed to the Lidgett), which is disc ussed furtherbelow.

e 'The thicknessofcompetent(rock) coveristypically lessthan 10 time s se am thic kne ssin
the westem parceland south/westofthe eastem parcel

e Asthe coaldipsto the east, the thicknessof competent cover forthe majorty of the
site is greaterthan 10 time s se am thic kne ss.

7.8.6 Analysing the data obtained from probeholesadvanced through the , it is
apparent that:

e Haigh Moor coal undedies about 3.2 ha of the site, outcropping northeast,
approximately 75m furthersouthwe st than that shown on BGSplans.

e None ofthe 40 holesadvanced through the Haigh Moorseam encountered evidence
of workings.

e 'The Haigh Moorseam isbetween 0.1m and 1.2m thick.

e 'The thicknessofcompetent(rock) coveristypically lessthan 10 time s se am thic kne ss in

the centre ofthe eastem parcel, and greaterthan 10 time s thic knesstowards the north
east.
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7.8.7 Analysing the data from probeholes advanced through the , it is
apparent that:

e Swalow Wood coalunderies about 1.5 ha of the site in the north east of the eastem
parcel outcropping approximately 85m furthersouthwe st than that shown on BGSand
CA plans.

e None of the 17 holes advanced through the Swallow Wood seam encountered
evidence of workings.

. The Swallow Wood seam isbetween 0.05m and 0.6m thic k.

e 'The thicknessofcompetent (rock) coverabove the Swallow Wood seam isalwaysless
than 10 time s se am thic kne ss.

7.8.8 Given the number of probeholes drlled, and the absence of any evidence of voids or
broken ground, it is considered highly unlkely that the site is underdain by shallow
mine working s in the lidgett, Haigh Moorand Swallow Wood seams.

7.8.9 In general, the coal encountered looked to be of poor quality, and was sometimes
“replaced” with darkmudstone & coaltraces/bands, indicating possible localised ‘washing
out’ of the seams. Thismay be the reason fora lackof workingsin these seams.

7.8.10 In the south-east of the eastem parcel PHs 8, 10 & 11 encountered ‘soft’ and often
damp/wet, poor quality coal/dark mudstone with coal traces at depths of 13.0-13.3m
(PHO8), 10.5-11.1m (PH10) and 6.5-7.0m (PH11). Such materal could be indicative of
‘packed workings' or ‘goaf packing’ (see Section 4.3). Conse quently, supplementary rotary
coring wasundertaken in the south-eastto recovercore samples.

7.8.11 'The rotary coring typically yielded poorrecovery. While this may be indicative of packed
workings, itismore likely due to the extremely weathered nature ofthe mck/coalwhich was
simply ‘washed away' during coring (drlling flush was noted to tum black with coal
fragments during drlling). No ematic orimegularpenetration wasnoted during coring and
flush re tums were maintained throughoutindicating an absence of mine wo rking s.

7.8.12 'The presence of very shallow groundwater (typically shalower than the coalseams) may
be an additionalline of evidence to support the absence of mineworkings in the Swallow
Wood, Haigh Moorand Lidgettcoalseams.

7.8.13 Based on probehole findings, the line of the Champany Hil Faultis possibly around 10m to
20m furthersouth than shownonthe CAabandonmentplans(see Drawing 1979/108). Whilst
itisreasonable to assume that PHs 18,19 & 20 lie within the northem faultblock, there issome
unc ertainty with regards to PHs 14 and 23.

7.8.14 'Thisuncertainty isin part due to the fact that the Foc kton Thic k in the northem fault block
and lidgett Coalin the main fault blockare of similarthic knessesand lie at similarde pths.

7.8.15 Withregardsto the Coal, the mining inve stigation indic ates:

¢ 'The seam underiesan area of between 0.2 and 0.4ha and isbetween 0.9m and 1.1m
thick. The only exception is PH14 which encountered a seam spltbetween two leaves
totalling 2m thic kne ss (inc luding a mudstone parting). Thiscould be eitherthe Flockton
Thickorthe Lidgett seam (depending on where the fault line runs).

e Two holes advanced through the Fockton Thick seam encountered evidence of
workings, aswasexpected given the abandonment plans(see Section 4.3.29). A void
(c. 1.1m thick) was encountered in PHI8 from 27.3m and broken grmund was
encountered in PH20 from 27.0m to 27.9m.

¢ The Flockton thick was encountered as ‘dark grey mudstone with some coal’ in PH19.
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e Contrary to the CAreport(which stated workingsin thisseam at 10m), the de pth to the
working s is >20m. This is possibly due to the lackofdepth data on CA abandonment
plans for this area (meaning the CA imformation is estimated only). Assuming a
maximum seam thickness of 1.1m, competent (rock) coveris greater than 23 times
seam thickness. Indeed, evenifa conservative value isused forseam thic kness (2.0m,
asencountered in PH14), competent coverwould stil be greaterthan 12 times seam
thicknessin allboreholes where it wasencountered.

7.8.16 PHI19 did not encounter evidence of mineworkings nor a coal seam which could be
indic ative of ‘packed workings' (goafpacking).

7.8.17 A0.7m thickcoalseam 20m to 22m above the Flockton Thickin PHs 18 & 19 is like ly the
. This mining inve stigation indic ates:

e 'The seam underiesan area of approximately 0.19 ha in the farnorth east of site and is
between 0.6m and 0.7m thic k.

e Neither of the holes advanced through the Joan coal encountered evidence of
workings.

e The thickness of competent (rock) coverabove the Joan seam ranges between 7.9
and 11 time s se am thic kne ss.

7.8.18 TUpdated outcropsofthe Lidgett, Haigh Moorand Swallow Wood coalseams, along with a
possible line of the Champany Hil Fault (based on the mining investigation) are shown on
Drawing 1979/108.

7.8.19 Given the presence of shallow coal seams it is considered possible that unrecorded
“shallow” shafts (possibly bell pits) may be present at this site. Consequently, Phase Site
Investigations camed out a magnetic and electromagnetic (EM) survey to identified
possible mine entries.

7.8.20 In total, Phase identified 38 anomalies that were considered to be possible backfilled
shaft/bell pits. Of these, 11 were identified as metalcovers used to secure gas monitoring
wells, with an additionallocation identified asa recently excavated manhole cover.

7.8.21 lithos subsequently excavated 25 trial pits, each covering an area of ¢. 3.5m by 3.5m
around the remaining anomalies. No unrecorded mineshaftshave been encountered with
the majorty of pits id e ntifying shallow fragmentsofmetal, land drainsetc.

7.9.1 The Preliminary ConceptualSite Modelhasbeen revised in ightofdata obtained during the
ground investigation, most notably with respectto:

e 'The strength, nature and depth of undedying natural strata
e 'The presence oflocalised made ground associated with a backfilled reservoir

e 'The absence ofshallow workings

7.9.2 Further refmement of the Conceptual Ste Model is presented in Section 10.2 where the
resultsoflaboratory te sting forcontaminantshave been considered.
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LITHOS.

Hole

PHO1
PHO2
PHO3
PHO04
PHO5
PHO6
PHO7

PHO8

PHO09

PH10

PH11

PH12

PH13

PH14

Final Depth to

depth Rockhead
(m) (m)
19.0 1.3
18.0 2.9
33.0 1.5
14.0 1.0
21.5 1.2
24.0 1.2
18.0 1.5
21.0 1.5
33.0 1.5
27.0 1.9
24.0 1.8
33.0 2.5
30.0 2.3
35.0 2.0

Depth
to
base
(m)
17.0

12.6
10.1
11.0
18.0
18.9
12.8

13.3

18.5

18.2

25.3

25.0

31.0

Lidgettt Coal
Evidence Mz?xunum
thic kness
of
workings ofseam
(m)
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 2.0*

Cover
ratio*

13.1
8.1
7.2
8.3

14.0

14.8
9.4

9.8

14.2

16.5

19.0

18.9

14.5

Depth

base
(m)
6.0

3.7
8.9
3.0

7.0

16.1

16.0

Haigh MoorCoal
Ma ximum
Evid
::ce thic kness
ofseam
1Kkin;
wo gs (m)
No 1.2

Beyond outcrop ofcoal

No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2

Cover
ra tio *

3.9

2.1
6.4
1.3

4.3

Depth
to
base

(m)

6.0

9.6

Swallow Wood Coal

Evidence Ms.\xnnum
thickness
of
workings ofseam
(m)

Beyond outcrop ofcoal

No 0.6

Cover
ra tio *

2.3

4.5

Remarks

Softand damp poor
quality coalwith clay
13.0m to 13.3m. Dark
grey organic
mudstone 2.7m to
3.5m

Organic mudstone
8.8m to 9.5m

Soft blackorganic MST
with some coal10.5m
to 11.1m

Coalflash 3.6m to
3.7m. Soft, damp poor
quality coal6.5m to
7.0m

Organic mudstone

with some coal6.0m to
6.1m

Dark grey organic
mudstone 22.5m to
24.5m
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Final Depth to
Hole depth Rockhead

(m) (m)
PH15 30.0 2.0
PH16 27.0 2.0
PH17 27.0 2.2
PH21 30.0 2.3
PH22 36.0 2.2
PH23 32.0 2.0
PH24 31.0 2.5
PH25 36.0 2.4
PH26 30.0 0.5
PH27 36.0 2.5
PH28 15.0 1.2
PH29 18.0 1.5
PH30 15.0 1.5
PH31 18.0 2.0
PH101 14.5 1.4
PH102 16.0 1.5
PH103 16.0 1.5
PH104 15.0 1.0

Depth
to
base

(m)

26.2

23.3

22.9

26.3

31.6

27.6

27.5

27.5

1.1
4.4
9.5
11.7
9.1
13.1
11.4

13.5

15.0
13.5

Lidgettt Coal
Evidence Mz?xunum
thic kness
of
workings ofseam
(m)
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2

Cover

ratio*

20.2

17.8

17.3

20.0

24.5

21.3

20.8

20.9

0.5
1.6
6.9
8.5
6.3
9.3
8.3

10.0

11.3
10.4

Depth
to
base

(m)
17.7

13.3

15.0

2.0
4.3

2.1
4.4

Haigh MoorCoal
. Ma xim um
o e
workings (m)
No 1.2
No 1.2
No 1.2

No

No
No

Cover
ratio*

13.1

9.4

10.7

Depth

to

base

(m)

2.2

4.7

9.5

10.2

10.5

4.6

Swallow Wood Coal

Evidence Ms'unmum
thic kne ss
of
workings ofseam
(m)
No 0.6
No 0.6
No 0.6
No 0.6
No 0.6
No 0.6

Beyond outcrop ofcoal

1.2

1.2

1.2
1.2

0.5

2.3

0.5
2.8

Beyond outcrop ofcoal

Cover
ratio*

0.8

1.9

3.9

4.4

1.7

Re maxks

Fash ofcoal8.1m to
8.2m

Organic mudstone
with rare coal14.3m to
15m

Blackorganic
mudstone 18.2m to
18.3m

Dark grey organic
mud sto ne
intetbedded
throughoutborehole.

Fash ofcoal16.9m to
17m. Dark grey orgaic
mudstone 6.9m to
7.5m & 13.5m to 14.2m

Fashesofcoalat7.5m
to 7.6m & 17.2m to
17.3m

Thin coal2.9m to 3.2m

Wetpoorquality coal
12.8m to 13.5m
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LITHOS.

Hole

PH105
PH106

PH107

PH108

PH109

PH110

PH111

PH112

PH113

PH114

PH115

PH116

PH117

PH118

Final Depth to

depth Rockhead
(m) (m)
20.5 1.5
20.5 1.6
24.0 1.6
12.0 1.4
20.5 1.3
32.5 1.1
16.0 1.0
20.5 1.6
29.5 1.4
26.5 1.2
32.5 1.3
26.5 1.3
14.5 1.6
14.5 1.6

Depth

base
(m)
18.7

17.6

19.5

31.4

18.6

26.3

23.6

28.4

10.7

Lidgettt Coal
Evidence Mz?xunum
thic kne ss
of
workings ofseam
(m)
No 1.2
No 1.2

Beyond base ofhole

No 1.2

Beyond base ofhole

No 1.2
No 1.2
No 1.2
No 1.2
No 1.2

Cover
ratio*

14.3
13.3

25.3

14.2

20.8

18.7

22.6

7.6

Depth

base
(m)
10.5

6.7

10.7

7.7

19.0

Haigh MoorCoal
. Ma ximum
vad::ce thic kness
ofseam
rkin
wo gs (m)
No 1.2
No 1.2
No 1.2
No 1.2
No 1.2

Cover
ratio*

7.5
4.3

7.8

14.8

Depth

to
base

(m)

9.8

7.2

7.7

1.5

Swallow Wood Coal

Evidence
of
woikings

Beyond outcrop ofcoal

No

No

Beyond outcrop ofcoal

Ma xim um

thic kne ss
ofseam
(m)

0.6

0.6

0.6

0.6

Cover
ratio*

8.4

5.5

5.5

0.7

Re maxks

Fash ofcoalat4.3m

Dark grey mudstone
10.6m to 11.1m, coal
trac e sin mudstone
from 21.0m

Dark gre y mud stone
4.9m to 5.1m & 8.0m to
8.1m

Dark grey mudstone
16.8m to 16.9m &
20.0m to 20.2m

Dark grey mud stone
7.3m to 7.5m & 14.4m
to 14.5m

Fash ofcoalat4.5m

Dark grey mud stone
5.0m to 5.2m & 15.0m
to 15.1m

Fash ofcoalat4.0m
and darkgrey
mudstone 16.5m to
17.0m

Fashofcoalat4.6m
and darkgrey
mudstone with coal
bands 14.9m to 15.8m

Dark grey mudstone
11.2m to 11.5m &
20.4m to 21.2m (with
coalbands)

Dark grey mud stone
7.0m to 7.8m
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- oo -

PH119 11.5 -

PH120 11.5 1.0 8.0 No 1.2 5.8 -

PHI21 235 1.8 - - - - 8.2 No 1.2 5.3 ?;g‘lft’ﬁyl‘;(‘)‘iswne
Dark grey mud stone

PH122 20.5 1.5 - - - - - - - - 7.1m to 8.1m & 18.0m

Beyond outcrop ofcoal to 19.1m

PH123 20.5 1.4 17.3 No 1.2 13.3 6.1 No 1.2 3.9 -

PH124 22.0 1.6 14.5 No 1.2 10.8 2.4 No 1.2 0.7 -

PH125 23.5 1.7 22.2 No 1.2 17.1 7.9 No 1.2 5.2 -

*Coalencountered in two leavessplit by a mudstone parting, totalling 2m thic kne ss—possibly the Floc kton Thick seam

NORIHERN FAUITBIOCK
33.0 28.4 132 Void
PH19  42.0 2.5 10.2 No 0.7 11.0 = = = S Blackcarbonaceous Mudstone with some coalat31.9m
PH20 31.0 2.0 - - - - 27.9 Yes 1.1 13.0 Broken ground at27.0m.
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8.1.1 General notes about soakaways, including their location, design, and Lithos' test
methodology are presented in Appendix A.

8.1.2 UK guidance does not explicitly state that soakaways cannot be constructed in made
ground, but such construction isnot generally considered good practice. There may be a
riskofsettltmentcaused by wash outoffine soilparticlesifsoakaway watersare allowed to
infiltrate into made ground. Furthermore, UK guidance does state that the soakaways
should not be built where the presence of contamination could result in pollution of
groundwater.

8.1.3 Given watertable depth and topography itisconsidered possble that springs willappear
down-gradient.

8.14 CIRIA C753:2015! recommends that soakaways should not be constructed ‘in ground where
the watertable reachesa level within Im below the base ofthe soakaway atany time of
the year'.

8.1.5 BRE Digest 365 “Soakaway Design” advises that each soakaway pit should be filled and
allowed to drain three timesto nearempty on the same orconsecutive days.

8.2.1 Soakaway tests were camied out within 5 trial pits in generalaccordance with BRE Dige st
3652 “Soakaway Design”. The locations of the soakaways are shown on Drawing 1979/106
presented in Appendix Bto thisreport.

8.2.2 Infitration rates for each soakaway test have been calculated (where possible) in
accordance with BREDigest 365. This design takesinto accounttime forthe waterlevel to
fall from 75% to 25% of its effective depth. The effective depth is the difference between
the starting waterleveland the socakaway pitbase depth.

8.2.3 Where the waterlevel did not fall to 25% effective depth within 3 hours the test was not
considered suitable forcalculation of an infiltration rate; this was the case for
testsin TPs 16, 18, 19 and 20.

8.2.4 Three filling cycles were undertaken in TP15.

8.2.5 Calculated infiltra tion rate sforthe succ essfulte stsin TP15 are summarnsed i the table below,
and copiesofthe associated calculationsare presented in Appendix Kto thisreport.

Soakaway Stra tum Infiltration rate (m/s) Remarks

TP15, Test 1

7.11x10-
Cohesive Residual Soil (0.3-1.6m)
GranularResidual Soi (1.6-1.8m)
Weathered sandstone (1.8-2.2m)
TP15, Te st 3 1.70x10-5

TP15, Te st 2 1.81x105

I CIRIA C753. The SUDSManual(2015).
2 BRE Dige st 365. Soakaway Design (1991).
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8.3.1 Soakaways are generally only considered likely to provide a suitable drainage solution for
the discharge of surface water run-off where vast majorty of tests yield reasonable
infiltration rate s, which isnot the case at this site.

8.3.2 In conclusion, given the results of the in-situ testing, groundwaterlevels and topography,
soakawaysare unlkely to provide a suitable drainage solution forthe discharge of surface
waterrun-off at the site; and therefore there may be a need forsurface waterbalancing.

8.3.3 Drainage solutions are disc ussed furtherin Section 13.7.

9.1.1 The site hasbeen formedy used as agriculturalfields.

9.1.2 The site’s former usage is considered unlikely to have given rise to any significant ground
contamination. Furthermore, no significant made ground was encountered during the
ground investigation. However,samplesoftopsoilhave beenrecovered inorderto ¢ onfim
its suitability for re-use. Made ground encountered in TP04 has also been scheduled for
te sting .

9.1.3 An assessment of potential contaminants associated with the former uses has been
undertaken; see Section 5.2.

9.14 In the context ofrisksto human health associated with residentialredevelopment, the Ter1
Soil Screening Values referenced in this report have been derived via the CIEA default
conceptualsite model(CSM) used forgenerating SGVs,butamended, where appropmnate,
to be more specific to redevelopment within the planning process.

9.1.5 Where available, Category 4 Screening Levels (C4SD) have also beenreferenced.

9.1.6 Generic Note 04 in Appendix A provides further details with respect to cument guidance
and the interpretation of analyticaldata.

9.2.1 Based on the above assessment, Lithos submitted a test schedule (summarised in the table
below) to a UKAS accredited laboratory. Account has also been taken of visual and
ofactory evidence recorded during the ground inve stig a tion.

Type ofsample No. ofsamples Deteminands

Made ground

1 pH, watersoluble boron, and totalmetals (arsenic, cadmium, ¢ hro mium,
topsoil copper,lead, mercury, nickel, selenium and zinc) & Asbestos ID
Tpsoil 11 TOC, Speciated Polycyclic Aromatic Hydroc ar ons (PAH)
9.3.1 The soilcontamination test resultsare summarised in the tableson page 29.

9.3.2 Iaboratory testcertificatesasreceived from the laboratory are presented in Appendix Ito
thisreport.
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9.3.3 Of the 12 samples of analysed for mmorganic parameters, all can be classified as
uncontaminated.

9.34 The sampleshave been classified by comparison with Ter1 Soll Screening Valuesforan end
use including domestic gardens and any area where plants are to be grown (the most
sensitive of the proposed end-uses).

9.3.5 No asbestosfibres were identified in any ofthe samplesscreened.

9.3.6 This site is e ssentially greenfield and therefore fororganic compounds, the Ter1 Value sused
in this report have been derved with reference to a CSM that assumes a residential with
gardens end use, with no clean soil cover will be placed in gardens/landscaped areas
(Lithos Scenario A).

9.3.7 Lithoshave used the CIEA modelto derive risk-based screening valuesforhydmcarbons, in
accordance with the methodology detaied by the TPHCWG, and reviewed by a UK
workshop ofexperts with respectto UKadoption ofthe method.

9.3.8 However, these screening valuesassume a Soill Organic Matter (SOM) of 6% (e quivalent to
a TOC 0f3.5%). Many organic contaminants are more mobile when the SOM islower, and
consequently comparison of soil re sults with lowerscreening valuesmay be required.

9.3.9 In order to check the validity of Lithos' Tier 1 Soil Screening Values, the average TOC for
each common fill type (beyond any areas of obvious hydrocarbon impact) have been
determined.

Hil type Typical TOC (%) Comparison of soil results with revised screening value necessary?

Tpsoil/made

ground topsoil e 1O

9.3.10 'There are numerus PAHcompounds. The USEPA identified 16 PAHsthatare considered to
represent the most problematic in terms of toxicology, fate and behaviour. The UKhave
also focused on these 16 and these are included in the laboratory report where speciated
PAHanalysishasbeen scheduled.

9.3.11 Speciated PAHanalysis hasbeen undertaken in orderto determine c oncentrations of the
key “marker” compounds: benzo(a)pyrene (considered the most toxic of the PAHs); and
naphthalene (the most mobile and volatile ofthe PAHs).

9.3.12 Speciated analysis has confimed the absence of significant concentrations of both
benzo(a)pyrene and naphthalene in the soils beneath this site .
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LITHOS.

Expl
Hole

TP01
TP03
TP05
TP07
TP09
TP13
TP16
TP18
TP20
TP22
P25

TP04

Depth
(m)

0.2
0.3
0.3
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

0.5

Parametertested forand found to be in excessofTer1 value.

Material

Tpsoil
Tpsoil
Tpsoil
Tpsoil
Tpsoil
Tpsoil
Tpsoil
Tpsoil
Tpsoil
Tpsoil
Tpsoil

Made Ground
Tpsoil

pH

8.4
7.1
7.6
6.6
7.3
6.5
6.7
6.8
6.3
6.6
5.4

Concentrationsin mg/kg unless otherwise stated. Resultsare quoted to 1 decimalplace if <10, and whole numbersif >10.
THiggerlevelConcentrations are shown in Bill/Eand assume a residential with gardens end -use.

AS

37

B~ Cd

5 26

Parametertested forand found to be >5xTer1 value.

Parametertested forbutnotfound to be in excessofTerl value.

Parameternottested for.

Ter1 Value ispHdependent.

Crx

3000

AssumesCrisCrll. Fdemonstrated Cris CrVITer1 would be 21mg/kg.

No fibresdetected (asbestosscreen)

Cus$ Pbew  Hg* Ni Se Zn $

PAH

% B(a)P »  Naphthalene Asbestos
TOC ID.

200 200 169 127 350 200 5 8

3.2
4.3
4.6
2.9
4.1
5.4
3.8
4.0
4.9
3.7
3.3

4.5

Source of guidance triggerlevel

With the exception of those annotated with one of the symbols below («, $, ~). all Soil Screening Values in
bracketsabove have been derved using CLEA v1.06.

0

$

Category 4 Screening Ievel— SP1010, December2013 (CLAIRE De fra ).
MAFF. Code of Practice for Agric ultural Practice forthe Protection of Soil, 1998.

Engineerng judgement (Lithos). Boron is a phyto toxic, although mo st phytotoxic compoundscan
pose a niskto human health if sufficient concentrations are present. However, plants re pre se nt the
mo st sensitive receptor,and a Ter1 value which isprotective of flora istherefore also protective of
human health.

Assumesmercury presentasan inorganic compound (cfelementalmetalorwithin o1ganic
compound). See Science Report SC050021/Me rc ury SGV.
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10.1.1

10.1.2

10.2.1

10.3.1

10.3.2

11.1.1

11.1.2

11.1.3

Tpsoil, typically 300mm thick underies the entire site. Testing suggests this materal is
chemically suitable forre-use.

Given the nature of the topsoil present on this site it would be expected to be suitable to
support plant growth. However, no testing in accordance with BS3882:2015 Specific ation
forTbpsoil (N-P-K clay contentetc) hasbeen undertaken to date.

No plausble contaminantlinkageshave been identified.

Some excessarisings (topsoil & subsoi) may be generated by excavations for foundations,
sewersetc. fthese are intended forretention and reuse on the site, they would be classed
as clean naturally occuming soils and would not be considered waste, under the Waste
Frame wo rk Dire c tive .

Off-site disposalofsurplusclean naturally occuming soils to landfillisnot ecommended. In
accordance with the CLAIRE Code of Practice? any excess natural soil arisings should be
suitable for Direct Transfer to another development site, for use either as clean cover
materal, orbulk fill for use, witho ut the need forwaste legislation to be applied.

Consideration of the conceptual site model and potential linkages has enabled a
preliminary qualitative assessment ofrisks associated with gas:-

Source Receptors Hazard Pathway Initial risk
OiECD ]gndﬁ]]s Human health Asphy{ﬂatlon& Iateralmigration, Iow: landfillsare at
(land adjacent explosion . . . .
to former ingress & considerable distance from site
Sta fford Co e ry) Building s Explosion accumulation (>180m).
Asphyxiation & : : :

Shallow Human he alth explosion Zle rrte]cszf&mlgmtlo N ow: workings are at signific ant
mine wo rking s g . depth.

Buidings Explosion accumulation

Given the above gas monitoring wells have been installed in 12 boreholes across the site.
Details of the installations are given on the exploratory hole logs presented in Appendix G
to this the report.

The generation potential of the gas source was initially considered to be Iow.
Consequently, in accordance with CIRIA Report C665, given the proposed residential end
use, 9 visits have been scheduled overa 6-month period.

9 The De finition of Waste: Development hdustry Code of Practice. CLAIRE 2011.
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LITHOS.

11.2.1 A standard procedure wasfollowed, in accordance with CIRIA guidance:

e Ambientoxygen concentration
e Atmospheric temperature & pressure

e Methane,oxygenand carbon dioxide concentrationsand flow rates using a GasData
GFM436 infra-red gasanalyser

e Standing waterlevelusing a dipmeter

e Ambientoxygen concentration (c heck forinstrume nt drift)

11.3.1 Gasmonitoring isnow complete, and resultsare summarised below.

Range of Range ofcarbon Range of
Well Response zone metham? dioxide. steady flow
concentrations concentrations rates
(% vIv) (% vIv) hodliely
PHO1A 3.0 — 6.0m (Mudstone, Sitstone & Coal) 0.0-0.0 1.4-35 0.0-4.8
PHO3A 2.0 —4.0m (Mudstone & Siltstone) 0.0-0.0 0.1-4.8 13.5-20.8
PHO5A 2.5 — 5.5m (Mudstone, Sitstone & Coal) 0.0-0.0 0.9-3.8 6.8 -17.0
PHO6A 2.0 —4.0m (Mudstone & Siltstone) 0.0-0.0 0.7-3.1 9.3-15.2
PHO8A 2.0 —4.0m (Mudstone & Siltstone) 0.0-0.0 1.6 -6.6 3.6 -11.0
PH10A 3.0 - 6.0m (Mudstone & Siltstone) 0.0-0.0 0.1-1.7 18.9-21.3
PH11A 3.0 - 6.0m (Mudstone & Siltstone) 0.0-0.0 0.4-23 0.1-6.1
PHI17A 2.0 —4.0m (Mudstone & Siltstone) 0.0-0.0 0.1-14 18.4-21.0
PH20A 2.0 —4.0m (Mudstone & Siltstone) 0.0-0.0 0.0-7.5 0.8-16.6
PH21A 3.0 — 6.0m (Mudstone & Siltstone) 0.0-0.0 0.0-8.0 2.6 -20.3
PH29A 2.0 — 4.0m (Sandstone) 0.0-0.0 0.0-0.1 19.6 — 21.6
PH30A 2.0 — 4.0m (Sandstone) 0.0-0.0 0.0-0.6 17.7-20.0

Note: Atmospheric pressures varied between 1025mb and 979mb.

11.3.2 haccordance with the DEIRappmwach, a default value 0f 0.1 litres’hourhasbeen used in
the absence ofanyrecorded flows; ie. the imitof detection ofthe flow rate e quipment.

11.3.3 During 3 of the 9 monitoring visits, atmospheric pressure was falling, including 1 visit where
the pressure was below 1000mb. Plots of atmospheric pressure versus time, with the
mo nitoring visitsindicated, are included in Appendix L

11.4.1 Generic Note 05 in Appendix A outlines how monitoring resultsare interpreted.

11.4.2 'Te proposed residential development comprises low rise residential housing.
Consequently, the gasregime hasbeen characterised in accordance with the Situation B
(traffic ight) methodology outlined in CIRIA Report C665.

11.4.3 Based on worst-case (peak) gasconcentrations and steady flows, Gas Screening Values
(GSVs) formethane and carbon dioxide are and respectively. The carbon dioxide
GSVof7.23 equatesto a Red gasregime (traffic light) forthis site .
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11.4.4 Significantly depleted oxygenreadingshave beendetected in the majority of boreholeson
all visits (often less than 10%, reaching aslow as 0%). No methane wasdetected in any of
the visits, and carbon dioxide concentrations were below the Amber 1 threshold 0f 5% on
all visits with the exception of PHs 08A and 20A (maximum recorded of 8%).

11.4.5 FHFow readings were highly variable, with peakreadings reaching up to ¢.120ltres perhour,
but usually decreasing to <10ltr' hr (o ften 0.01t/ hr) during monitoring (arund 10 minutes per
borehole). A number of significantly higher positive steady flows were recorded (up to
90.4tr hr in PH11A on visit 8) during visits 8 and 9. During visits 8 and 9, fows were noted by
the engineerasstilldecreasing albeitit very slowly (c. 0.1t hrevery 10 sec onds).

11.4.6 Lisconsidered likely thatflow readings would have continued to decrease to valuesin line
with those typically recorded across the remainderof the monitoring period (typically less
than 10ktr' hr, but a maximum o0f23.1 in PH11A on visit 1). Assuming a worst-case scenario of
23.1ltv’ hr, the GSV forcarbon dioxide would be 1.85, equating to an Amber1 regime.

11.4.7 However,imespective ofthe uncertainty in true range ofsteady flows, the depleted oxygen
concentrations indicate the potential for ‘blackdamp’. Blackdamp ischaracterized by low
oxygen and high nitrogen. In shallow coal workings the gases are predominantly carbon
dioxide. Carbon dioxide isproduced by the bacterialdegradation ofthe organic matterin
coalresidues. Thisbacterialaction usesoxygen and producescarbon dioxide. Monitoring
data which showsthisreduction of oxygen (replaced by nitrogen), indicatesa high rate of
bacterial action in the mineworkings and therefore the possbilty of increasing
concentrationsofcaron dioxide in the future.

11.4.8 Furthermore, where mineworkings are flooded (permanently or temporarly) the carbon
dioxide dissolves into groundwater, meaning it may notbe detected during monitoring at
the surface.

11.4.9 'Te mamsource ofgasatthissite isdeep mineworkings. These are mostlkely flooded given
theirdepth but are also likely to be affected by changesin groundwaterlevels. 'This is
supported by the presence of shallow groundwaterwhich cle ary fluc tua te s thro ugho ut the
monitoring period. Given the above, a precautionary apprmoach to gas protection is
recommended, in order to future-proof the development to changes in the ground gas
regime (for example, if sites nearby are gruted and/or longerterm changes in
groundwater levels). Therefore, it is ecommended that a classification of is
applied.
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11.4.10 Based on the site characterisation (Traffic Light) discussed above, the proposed foundation
solution, and with reference to the gas profection “scoring” system outlined in

BS8485:2015+A1:2019, ILithos consider that the following protective measures should be

incormporated in allnew dwellings:

Taffic light
classificn and Hoorslab
“score”req’'d  (BS8485 “score”)
by BS8485#

Selectone from:

i Block&Beam —(0).

i. Reinforced ground
bearng slab —(0.5).

ii. Reinforc ed, ¢ a st n-situ
suspended slab (with
minimaland suitably
sealed service

Amber2 pene trations & joints) —
(1.5).
iv. Reinforced ground
4.5

bearng raft (with
limited service

pene trations c ast into
slab). Note: the
venting area through
any downstand beam
should be 3 times
greaterthan that
provided by the side
ventila tion (airbrc ks) —

Sub-floor ventila tion
(BS8485 “score”)

Selectone from:

Passive sub-floor

ve ntila tio n; ve nting

layercould be:

i A min. 150mm clear
void (2.5),or

i. A propretary void
formerproviding an
equivalentclear
void depth of
60mm; see Section
B7 in BS8485 (2.5).

Min. ve ntila tion = 2,000
mm?/m run ofextemal
wall(via airbrickson
eachof2 opposite
sides), with 100mm
pipesatl1.3m centresor
honeycombing ofany
sub-floorsleeperwals.

Protective measures

Membrane

Type
(BS8485 “score”)

Gasresistant membrane meeting allof the
following crtera:

suffic ie ntly imp e rvious to the gases with a
methane gastransmission rate <40.0
mlVday/m?atm (average) forsheet and joints
(tested maccordance with BSISO 15105-1
manome tric method);

suffic iently durable to remain serviceable forthe
anticipated life ofthe building and duration of
gas emissions;

suffic ie ntly strong to withstand in-servic e stre sses
(e.g.settlementifplaced below a floorslab);
suffic ie ntly strong to withstand the installation
processand following tradesuntilcovered (e.g.
penetration from steelfbresin fibbre reinforced
concrete, penetration of reinforce ment ties,
tearing due to working above it, dropping tools,
ete);

capable, afterinstallation, of providing a
complete bamerto the entry of the relevant
gas;

a minimum 0.4 mm thic kne ss (1600g
polyethylene) reinforced membrane (vigin
polymerand

(1.5). e verified in accordance with CIRIA C735«
(2.0)
# Scoresare boadlybased on those outlined in BS8485:2015+A1:2019 (for Charac tenstic Situations 2 & 3, and Building Type A).

*  Modified from BS8485:2015+A1:2019 by Lithos. Monitoring data hasalso been reviewed using Wilson & Card methodology and
found to be Characterstic Situation 2;consequently a lapped/sealed membrane & ventilation are recommended.

© Maccordance with CIRIA C735, a Verification Plan should be prepared which outlines the ac tivities (inspec tion and te sting),
the relevant personnel, and the type ofrecordsto be collected. Gasmembranesneed to be visually inspected to establish
possible damage. ForAmber2 sites inspection & verfication should be camied outby an independent thid party. However,
whilst conflicts of interest in verification should be avoided, the Developer's staff on site could undertake inspection &
verification on Amberl sites. In allcic umstances, the verfiershould be competent, experienced and suitably traned.

Note NHBC guidance only requires membranesto be fitted by a specialistcontractor, and be fully certified, on Amber2 sites.
However, BS8485 is considered to ‘outrank’ NHBC guidance, and it would be prudent to comply with this Standard and CIRIA
C1735. Furthemore, (YAIPAG) loc al authorties have issued guidance requiing a detailed verfication method statement in
advance ofthe construction phase. This should addresshow gas measures willbe installed and what ve rific a tion info m a tion
willbe provided to demonstrate thatinstallation hasbeen camied outin accordance with the approprate guidance.

1. A combination of two ormore of the three types of protection measures (slab, ventilation & membrane) should be used to
achieve the BS8485 score.

2. 'The membrane should alwaysbe lapped and sealed in accordance with BRE\Envionnment Agency Report BR 414 (2001) —
“Prote c tive Me asuresforhousing on gas-contaminated land”. The membrane should be c ontinuous ac ro ss inte malwalls & the
cavity, and there should be a cavity tray in external walls.

3. Inallcasesthere should be minimum penetration offloorslab by services; any penetrations should be suitably sealed.

4. Integralgarages with occupied moms above, ordirect access though a doorway from the garage to the house, should be
provided with the same protective measures as the rest of the dwelling. Buildings with basement carparks (with ventilation in
accordance with Building Regulations) may notrequire gasresistant membranes.

5. Check manufacturer's specification if hydrocarbon vapours are present; hydmcamons will degrade some membrane
matenals.

6. I radon is the only gas of concem, adopt Green\CS2 protection for basic radon measures (but sub-floor ventilation not
essential), and protection asperAmber2 forfullradon measures.
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11.4.11 "Thissite hasbeen classified as Amber2. Consequently, independent certific ation that the
protective gasmeasureshave beeninstalled comectlyisrequired to enable finalling ofplots
underthe CMLinitiative (Certification isa Red item).

11.4.12 In order to ensure the effectiveness of gas protective measures, workmanship should be
camed outby appropriately trained and qualified personnel

11.4.13 I accordance with recent YAIPAG guidance4, a detailed verification method statement
should be issued to Bamsley Council n advance of the construction phase. This should
addresshow the gasprotection measureswillbe installed and what verific ation informa tion
wilbe provided to demonstrate the installation hasbeen camied outin accordance with
the appropriate guidance. Asa minimum the report should include (butnotbe limited to):

e Asummary ofthe gasrisk assessment.

e 'The gas protection measures proposed and confirmation they wil meet the gas
protection re quire me nts forthe lifetime ofthe development.

e Technicaldrawingsshowing how the gasprotection measures wilbe incorporated.

e Fomalqualifications/experience/training ofthe person camnying out the installation.

e Fommalqualifications/experence/training ofthe person canying out the ve rific a tion.

e C(Cleardemonstration ofthe independence ofthe person canying out the verific a tion.

¢ The manufacturer's specification of the gas protection membrane to be used.

e TFulldetailsofwhatthe verfication processwilcomprse and at what stage verific ation
willbe camied out.

e Detaisofhow any non-conformance wilbe dealt with.

e Detailsofthe numberofplotsto be validated.

e Tmeline of when during the build,each ofthe gasprotection measureswillbe installed.

e Detaisofmanagementmeasuresproposed to ensure how damage to the membrane
wilbe prevented priorto the floorbeing installed, po st installa tion.

o Detailsofhow allsite personnel (including follow-on trades) wilbe made aware of the
presence ofthe membrane and thatdamage to the membrane mustbe prevented.

o Detailsofthe extentofoverdap and method ofsealing.

11.4.14 BRE\Envimnment Agency Report BR 414 (2001) — “Protective Measures for housing on gas-
contaminated land” provides a practical guide to good practice for the detailing and
construction of passive soilgas protection measures fornew residential development. Of
particular relevance are a list of ‘Watchpoints’, which offer practical information for
installation and buildability.

11.4.15 In addition to the plot-specific measures, in order to future proof the development, the
developer could consider implementation of gas measures within street fumiture (vent
trenchesetc) to help mitigate gas risks further.

11.4.16 Designers\Arc hitectsshould be made aware ofthe importance ofgasprotection measures,
and their house designs should take account of potential constraints associated with
Building Regulations (mostnotably those relating to accessthresholds, noise and insulation),
flood mitigation measures, and utility providers (extemal meter boxes may have to be
located away from airbric ks) etc.

4 Venfication Require ments For Gas Protection Systems - T chnical Guidance for Developers, landowners and Consultants. Yorkshire and
Linc o Inshire Pollution Advisory Group, December2016.
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11.5.1 Requirements with respect radon measures are set out in Building Regulations Approved
Document C. Probability bandings (based on the proportion of propertiesin a given area
that exceed the Action Ievel; cumently 200 Bq.m-3) are used to determine whether a
property requiresno, basic orfullmeasures.

11.5.2 Atpresent Approved Document C advocates basic measures forthe probability banding
3% to 10% (fulme asures if >10%). However, Public Health England would like to see allnew
build include basic measures.

11.5.3 'The Public Health England UKradon map and the Iandmarkreport indic ate that the site is
in an area where between and of homes are estimated to be above the action
level, and radon protection measuresare required in new dwellings.

1154 I accordance with BR211:2015° basic radon measures simply comprse a bamer
(membrane) laid within the floorc onstruc tion, which islinked to a damp-pmwofcourse (DPC)
within the wallsofthe building. The DPC to cavity wallsshould be in the form ofa cavity tray
to preventradon entering the building through the cavity. Sealing ofjointsin the bamerand
sealing around service penetrationsare also required. A 1200-gauge polythene membrane
should suffice, and sub-floorventilation isnotessential

11.5.5 However, a building site isa harsh envimnment and bamerscan easily become damaged
during constructionbyoperativesorequipmentmoving acrossorworking overa completed
section of bamier. Asa consequence, where there is a risk of punc turing the membrane,
stronger materals such as thickerorreinforced polyethylene sheet should be considered
and it should be ensured that the membrane is well protected with sand or lean mix
concrete before advancing construc tion.

11.5.6 BRE211:2015 highlights the importance ofgood practice and workmanship to ensure radon
membranes are installed to a high standard and suggests regular supervision and
inspection. Whilst there are no specific statutory re quire ments to inspectradon barmmiers, BRE
and Lithos strongly recommend a programme ofinspec tions.

11.5.7 Lkisnotdeemed necessary to inspect each bamerbefore it is covered but Lithos would
suggest the first plotisinspected and 1in 20 plots thereafter.

5 BRE Report BR211, 2007: "Radon: guidance on protective measures for new buildings”
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12.1.1

12.1.2

12.2.1

12.2.2

12.3.1

12.3.2

12.3.3

12.3.4

12.3.5

Atotalof30 samplesofnaturalsoil were delivered to a suitably accredited laboratory with
a schedule of geotechnicaltesting drawn up by Lithos.

The geotechnicallaboratory test resultsare presented in Appendix J to thisreport.

The plasticity indices of 12 samples of cohesive soil have been determined; results are
summarised below.

No. samples Moisture contentrange Range of Plasticity . 5
S tested (average) Indices* (average) Shrinka blity
Cohesive ResidualSoil 12 11-33 (22) 18-38 (25)" Me dium

*Modified where approprate n accordance with Chapter4.2 ofthe NHBC Standands
"“One sample yielded a result on non-plastic
Note. The term Shrinkability is equivalent to the term Volume Change Potentialused in Chapter4.2.

Forthe purposesoffoundationdesign,itisrecommended thatallcohesive soilsbe regarded
asbeing of shrinka b ility.

Inaccordance with BRESpecial Digest 1:2005, this site hasbeen classified as greenfield with
a mobile grnundwaterregime.

I is envisaged foundations will extend to depths of about 1m through natural strata and
samples taken from this depth range have been submitted for pH and watersoluble
sulphate (2:1 soil/waterextract).

The highest watersoluble sulphate concentration and the lowestpHvalue foreach soiltype
analysed are shown in the table below.

st N owestpiivans bbbl b
Cohesive ResidualSoil 7 5.1 86
GranularResidual Soil 5 6.4 67
Coal 5 4.8 31
Mud sto ne 1 4.6 28

Given the low pHvaluesrecorded, additionalte sting (forchloride, magne sium and nitra te )
was scheduled on 4 samples; allconcentrations were allbelow 10mg/land are therefore
notconsidered signific ant.

Atthisstage,inaccordance with TablesC1l and C2 ofSD1, sub-surface concrete should be
Design Sulphate Class , with the site allocated an ACEC Classification of
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LITHOS.

Hand shearvane testing

12.3.6 Hand shearvane testing was undertaken within trial pits in-situ to around 1.2m depth and
from largerblocksofexcavated clay below that depth.

12.3.7 'The resultsare summarsed within the plotbelow and illustrate a linearincrease in undrained
she arstre ngth (Su) with de pth within the Cohesive ResidualSoils. Below approximately 0.5m
depth Suistypically greaterthan 60kPa. The majorty ofreadingslie within the high strength
(>75kPa) range.

12.3.8 'The plotbelow providesa summary of undrained she arstre ngths.
Undrained Shear Strength (Cohesive Soils)
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13.1.1

13.1.2

13.2.1

13.2.2

13.2.3

13.2.4

13.2.5

13.2.6

13.2.7

13.2.8

The site is underdain by medium and high strength clay (Cohesive Residual Soils) typic ally
grading into sandy/clayey gravel(GranularResidualSoils), with bedrockbelow atdepthsof
between 0.4m and 3.6m (average 2.3m).

Iocalised made ground wasencountered in the we st within the vicinity ofa formerreservoir,
but only to very limited depth (0.6m).

There are no known quarmieson, orwithin 50m o f the site.
This site islocated within a CoalMining Development High Risk Area.

Inrelation to coalmining, the site is split into two areasby the Champany Hill Fault; the main
fault block (majorty of site), and the northem fault block (farnorth-e ast).

Evidence ofworking s within the Floc kton Thickseam (c. 1.1m thick) have been encountered
beneath the northem fault block. These workings are considered to be at sufficient depth
(>25m) so as to not pose any significant risk of subsidence at the site’s surface.

Beneath the main faultblock, no evidence of workingswasencountered in any ofthe three
seamswhich lie at shallow depth (Lidgett, Haigh Moorand Swallow Wood). In addition, the
coalwasgenerally of poorquality, suggesting perhapsthatit wasnot worth working.

Consequently, it isconsidered unlikely that the site is underain by shallow mine wo rking s in
the Lidgett, Haigh Moorand Swallow Wood seams.

Ik was considered possible that unrecorded “shallow” shafts (possibly bell pits) may be
present at this site, and therefore a geophysical survey hasbeen undertaken. Subsequent
tral pitting targeting identified anomalies encountered no such mining fe atures.

However, it should be noted that the geophysicalsurvey may have missed such features if
there is an insufficient contrast between shaft backfil and the sumounding ground. Based
on the above, and the absence ofany shallow mineworkings, the presence of unrecorded
shaftsisconsidered highly unlikely but cannotbe entirely disc ounted.
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13.3.1 Given the undulating nature ofthe site, some earthworksregrade wilbe required to create
leveldevelopment platforms (ie. cut and filearthworks). Thismay also nec essitate the use
ofretaining wallsand possibly some underbuild & tanking.

13.3.2 Natural ground undedying this site isoften clayey, therefore consideration should be given
to the implication of undertaking earthworksin poorwetweatherwhen the ground surface
islkely to become diffic ult to cross with heavy machinery.

13.3.3 Whereverpossble, lithosrecommend thatexcavated soilsare retained on site. However,
if thisisnot possible the commentsin Section 10.3 should apply.

13.4.1 Foundation recommendations assume that development will be two or three storey
construc tion and thatline loadswilnotexceed 90kN/m run. Kthisisnotthe case significant
alteration to these ecommendations willbe required.

13.4.2 We have assumed thatfinaldevelopmentlevelswilnot diffe rsig nific antly fom ground levels
existing at the time of investigation. Any digital temain modeling undertaken, or
commissioned, by the Developer should consider implications for the foundation
recommendations outlined below.

13.4.3 Made ground is not considered a suitable foundation material and foundations should
therefore be taken through these materals into underying natural strata of adequate
bearing capacity.

13.4.4 Sub-surface concrete in contactwith naturalground should be Design Sulphate Class DS-1,
with the site allbocated an ACEC Classification of AC-2z.

13.4.5 Lkisconsidered that shallow strip ordeepened trench fill footings willbe the most suitable
foundation solution foralltwo orthree storey housesconstructed atthe site. Footingswillbe
founded in medium/high strength clay, orthe undedying granularresidualsoils/competent
bedrck.

13.4.6 Reinforcement,asa precaution againstdifferentialsettle ment,isrecommended only where
foundation exc avations encounter significant lateral and vertical varations in strata. One
layerofB385 mesh placed 75mm above the base of the footing islkely to provide suitable
reinforc ement, but furtheradvice should be sought from the Struc tural Engineer.

13.4.7 Foundations wil be required to be placed below a line drawn up at 45° from the base of
any service orsimilarexc avation.

13.4.8 Overdeepened foundations should be stepped in accordance with NHBC Standards,
Chapter4.4.

13.4.9 horderto minimise softening and swelling ofcohesive soilsorloosening of granularsoils, it is
recommended thatfootingsare castassoon asformationlevelisreached (oraltematively
formation could be blinded using concrete with aslow a waterrcementratio aspossible).

13.4.10 Avant ortheir groundworker should seek further advice from ILithos if unexpected ground
conditions are encountered in foundation or sewer excavations, including any conflict
between soft ground associated with a backfilled tral pit excavation and the line of a
proposed footing.
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13.4.11 Clay classific ation te sts suggest that naturalcohesive soils at the site should be regarded as
being of medium shrinkability. A minimum founding depth of 900mm is therefore
recommended forallsoils on the site where strip footingsare proposed.

13.4.12 Ihaccordance with NHBC Standards, founding depthsin cohesive soilsshould be taken from
original orfinished ground level, whicheveristhe lower, to the underside ofthe footing.

13.4.13 Foundationsshould be deepened neartreesin accordance with NHBC Standards Chapter
4.2. kisestimated thatup to 20% ofthe site may be affected by trees.

13.4.14 Trench fill foundations should be designed in accordance with NHBC Standards, Chapter
4.2. Heave precautions(a suitable approved compressible void former) should be used on
the mtemalface ofallextermal walls where the foundation is within the zone of influence of
treesand greaterthan 1.5m deep.

13.4.15 Any trench fill foundation deeper than 2.5m will need to be designed by a Chartered
Engineer, whose statusisaccepted by NHBC (NHBC Standards, Tec hnic al Re quire me nt R5)

13.4.16 & would therefore be prudent to prepare a detailled foundation schedule and seek
approvalfrom NHBC in orderto determine likely foundation abnomals.

13.4.17 A safe bearing capacity of arnund 160kPa, allowing a maximum foundation line load of
90kN/m run, can be assumed if the following are true

e Afoundationlength of 8m

e Afoundationbreadth of0.6m

e A foundation thic knessof225mm
e Afoundationdepthof0.9m

¢ Anundrained shearstrength of 60kPa forthe firm clay (typical minimum recorded on
site )

13.4.18 Assuming the foundation geometry detailed above, settlements of less than 25mm wo uld
be anticipated. Thisisconsidered likely to be acceptable, however, furtheradvice should
be sought from the Structural Engineerresponsible forfoundation de sign.

13.4.19 Where foundations are deepened (forexample due to tree influence), excavations may
encountergranularsoils (orbedrck) at,orbefore the minimum required founding depth in
clay. Indeed,locally,clay mightbe absent (forexample, in the vic inity o f TP06). Where this
is the case, the foundations can be cast within the granular soils/bedmwck, subject to a
minimum founding depth of450mm.

13.4.20 'The granularresidualsoilisassumed to have a relative density of atleast medium dense (in
accordance with BS5930:2015).

13.4.21 A safe bearing capacity of around 160kPa, allowing a maximum foundation line load of
90kN/m run, can be assumed if the following are true:

e Afoundationlength of8m

e Afoundationbreadth of 0.6m

e A foundation thic knessof225mm
e Afoundationdepth of 0.45m

e Anangle ofshearing resistance of $=33° forthe granulardeposits
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13.4.22 Assuming the foundation geometry detailed above minimal settlements would be
anticipated. However, futther advice should be sought from the Structural Engineer
responsible forfoundation design.

13.4.23 In accordance with NHBC Standards, a minimum founding depth of 450mm (due to
potential frost susceptibility) is required in granular soils. This depth should be taken from
finished ground levelto the underside ofthe footing. K finished ground levelisto be above
existing ground level then the foundation excavation simply needs to ensure that there is
sufficient depth of excavation to allow casting ofthe footing entirely within natural ground
(notmade ground ortopsoil).

13.4.24 However,ifthe excavationisdug from originalground levelin cold ¢ onditions when fre e zing
isexpected, then foundation depth should be taken from the existing, not finished, ground
level

13.4.25 Where ground levelisbeing raised, it would be prudent to proofroll the exposed granular
soils after stripping topsoil (to mitigate any near-surface distutbance), and ideally fill should
be placed priorto c onstruc tion (o therwise the Developerwillneed to considerthe potential
formovementassociated with placement of the fill).

13.4.26 Ikshould also be noted thatthe footing mayrequire deepening orstepping inorderto allow
plotdrainage to exit the plot footprnt (eitheroverorunderthe footing).

13.4.27 'The CoalMeasuresbedrockisgenerally considered to have a safe bearing capacityofat
least 300kPa and minimalsettlements would be anticipated.

13.4.28 Where mckisencountered atshallow depth foundationsshould be placed entirely onrock
and not partially on rmck and partially on soil. This may, depending on surface gradient,
necessitate significantoverdeepening of founda tions.

13.4.29 In placesbedrwck at the site comprises sandstone, sitstone and mudstone which can be
excavated using a backhoe excavatorand wilbe recovered asa tabulargravel Where
in-situ bedrock is encountered at founding depth (minimum of 450mm), it will provide a
suitable founding stratum fortwo orthree storey dwellingsand need onlybe penetrated by
the proposed foundation thickness. Note: any ovedying residual soil (typically clay with
gravel-sized lithorelicts of mudstone) islikely to be a shrinkable soil; Mudstone isnot.

13.4.30 Some excavations for foundations in may come into contact with coal Care should be
taken not to unnecessarly overdeepen foundations, in order to minimise the chance of
encountering coal

13.4.31 Where foundation excavationsdo come into contact with coal the foundation should be
taken through the coalseam, into underdying naturalin-situ strata ofadequate bearng. The
full thic knessofcoalshould then be sealed with concrete to create a trenc h fill foundation.
T prevent the ingress of air, the mass concrete fil should be placed as soon as possible
afterexposing the seam.

13.4.32 By virtue ofthe provisions ofthe Coallhdustry Act 1994 inte re sts in unworked coaland coal
mine s previo usly ve sted in the British CoalCorporation are now vested in the CoalAuthorty.
The developerwilneed to contact the Coal Authority to dig orcany away such coalas
they encounterin connection with redevelopment of the site (this is often referred to as
incidentalcoal).
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13.4.33 Drawing 1979/103 shows the approximate line ofthe Champany Hill Fault according to the
CA and BGSplans.

13.4.34 & should be noted that the line ofa fault on a geological map isoften very approximate,
and tmaybe maccurate by 10m ormore.

13.4.35 'Three trial trenches were excavated in the farnortheast of the eastern parcel where the
geophysicalsurvey yielded some evidence ofthe line ofthe Champany Hil Fault.

13.4.36 None of the trenches conclusively identified evidence of the fault although TIs 101 & 103
encountered a shalbw coalseam which appeared to thin/terminate towardsthe south. In
addition, a notable colourchange in the shallow residualsoils wasnoted in TT103.

13.4.37 Further advice should be sought if a significant weak zone is encountered (e.g. ground
comprising loose, broken or soft ‘gouge’ material) during the excavation of footings. If
associated with the fault, the weak zone is likely to form a fairly continuous ‘linear belt’,
rather than a localised ‘pocket’, and be anything from a few centimetres to a few metres
in width.

13.4.38 I accordance with NHBC re quire ments, all plots within 25m of its assumed lne will re q uire
reinforcement comprsing one layer of B385 mesh placed 75mm above the base of the
footing. However, given uncertainty regarding the fault's location, and the presence of
mineworkings at around 20-30m depth north ofthe fault within the Floc kton Thick seam, it is
recommended that the footings of all plots within 40m of the assumed lne are
reinforced; see Drawing 1979/109.

13.5.1 Designated mixes are considered in BRE Special Digest SD1 and BS 8500 -1:2015+A1:2016.
However, in addition to soil chemistry (sulphate class), there are a number of other
considerations relating to structural design that need to be taken into account when
determining an approprate concrete mix.

13.5.2 Consequently, Avant should seekadvice from theirappointed Struc tural Engineer.

13.6.1 Groundwater should be controlled in accordance with CIRIA report 113 “Confrol of
Groundwater for Temporary Works”.

13.6.2 Based on the groundwater monitoring results, in excavationsof greaterthan around 1.0m,
some waterseepages/inflowsmightoccurwhich necessitate pumping (especiallyin wetter
monthsofthe year).

13.6.3 Excavationsshould remain stable in the short term butifleft open forany significant period
oftime may require shoring, mostnotably in granularsoils.

13.6.4 Bedrock was encountered in the majorty of exploratory holes, especially in the eastem
parcel Based on the exploratory hole logs, excavation greaterthan 2.5m is likely to prove
difficult acrossabout 15% of the site. t would therefore be prudent to allow forexcavation
ofhard rockin any deep excavationssuch asthose thatmaybe required fordrainage etc.
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13.7.1

13.7.2

13.7.3

13.74

13.7.5

13.7.6

13.7.7

13.7.8

13.7.9

Based on the results of the in-situ te sting, topography and groundwaterlevels, soakaways
will not provide a suitable drainage solution for surface water run-off at the site.
Consequently, it will be necessary to consider altemative sustainable drainage systems
(SUDS), and there may be a need forsurface waterbalancing.

Whilst the site doesnotlend itselfto the adoption of discrete soakaways, ground may have
the capacity to absorb surface waterrun-off, and systems which spread infiltration overa
widerarea (e.g. an infiltration basin, swales and/orpervious paving) may provide the best
so lution.

Altemative SUDSoptions (see CIRIA C753:2015 forfurtherdetails) include:

e Swales—lneargrassed featuresin which surfface watercanbe stored orconveyed.

e PeriousPavements—provide a surface suitable forpedestrian and/orvehic ulartraffic,
while allowing rainwaterto infiltrate into subsurface storage, with subsequentcontrolled
discharge. Pavementcould be porous (waterable to infiltrate across entire surface
materal, e.g. reinforced grass), or permeable (water infitrates via joints between
concrete blocks).

e Ponds — designed to have permanent pool of water, but with capacity to provide
temporary storage-controlled discharge.

Yo rkshire Waterhave published a guide®fordevelopersand designers outlining theirde sign
requirements forsurface waterattenuation assets.

With respectto detention basins, whic h should normallybe dry, watertable levels should be
taken from borehole monitoring wellsover4 consec utive seasons, foratleast 3 pointsin the
basin area. The detention basin should be designed to ensure that there is a minimum of
Im ofunsaturated soilbetween the maximum groundwaterleveland the lowestpartofthe
struc ture .

Ground conditionsmustbe suitable to allow free drainage from the detention basin allyear
rmund by having regard to groundwaterlevels, and impermeable linersare notto be used.

It is Lithos’ understanding that ground does not have to be free-draining (ie.sands/gravels),
but where clay is present the basin needs to be designed to prevent watedogging -
because this renders maintenance (grass cutting) difficult. & would be prudent to seek
confiimation of this from Yorkshire Waterand/orthe appointed drainage designer.

Appropriate design usually comprses a fall across the short axis (to centre of basin), and
then along the long axis(possbly inclusive ofa pipe in graveltrench) to the outfall.

The guide also discusses required access to flow control chambers, large diameter (ie.
>900mm) surface waterstorage pipes, and surface waterstorage tanks.

6 De sign Re q uire me nts for Surface WaterAtte nuation Assets, February 2017.
g q ny
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13.8.1

13.8.2

13.9.1

14.1.1

14.1.2

14.1.3

14.2.1

The natural soils present at shallow depth are predominantly cohesive. Based on visual
mnspection ofthe naturalmaterials and the recorded plasticity indices at the site, published
tables’ indic ate that the cohesive residualsoils would be expected to provide a CBRvalue
ofatleast 4%. Thisshould be verified priorto orduring c onstruc tion.

Where localised made ground is present it should be excavated and eitherreplaced with
suitable aggregate, or screened, to allow selection of suitable materal, before being
replaced in engineered layers. Where the made ground isre-engineered it is considered
thata CBRvalue ofatleast 3% should be achievable.

Any digital temrain modelling undertaken, or commissioned, by Avant should be made
available to their Engineering Designerpriorto issue of an Extermal Works Drawing.

Thisreport has presented options with respect to foundation solutions, re-use of topsoil e tc
that are considered technically feasible and in lne with cument good practice.
Consequently, we would expect to obtain regulatory approval for whichever option is
adopted, although thiscannotbe guaranteed. Copiesofthisreport should be forwarded
to the relevant regulatory authorties (Wamanty Provider & Iocal Authorty) for their
comment/approval

Even after an approprate preliminary investigation and grund ivestigation, with
exploratory holes on a closely spaced grd (say tral pits at 30m centres), a
geoenvimnmental appraisalis typically based on inspection of the ground undedying less
than 0.5% of the total site area (and much less at depths in excess of about 3.5m).
Consequently, there is always a possibility that unanticipated ground conditions will be
encountered during the construction phase.

If unanticipated ground is encountered during the construction phase, the Contractor
should immediately seek furtheradvice from the Engineer.

The construction phase groundworker should follow good envimnmental practice to
minimise the risks of spillage, leakage etc with reference, but not limited, to the following
documents:

e CIRIA C502 ‘Environmental Good Practice on Site’

° EA Pollution Pre ve ntion Guid e line s8:

PPG6 - Working at construction and demo lition site s
PPG2 - Above ground oilstorage tank

PPG7 —'The safe operation ofrefuelling fac ilitie s.
PPG21 — Incident Response Planning

o O O O

7 Ihterim Advice Note 73/06 Revision 1 (2009), Chapter5. Chamctensation of Matenals De sign Guidance for Road Pave me nt Foundations -
Draft HD25
8 Whilst this has formally been withdrawn it can stillbe accessed via the FA arc hives and provide s use ful information on managing risks.
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14.3.1 Lisstronglyrecommended thatallstatutory service bodiesare consulted atan earddy stage
with respect to the ground conditions within which they willlay servicesin orderto enable
them to assessataneary stage any potentialabnormmalc osts.

14.3.2 Drainage and other utilities should not be placed within any coal seam; the seam should
eitherbe removed to below the base of the lowest service, orservices should be placed in
oversize trenchescutinto the seam & backfilled with nert materal

14.3.3 Lisrecommended thattrenchesforservicesincluding site drainage and watersupply are
cutoversize in orderto isolate pipe materials from potential contaminants and to enable
maintenance to be conducted in 'clean"maternal

14.3.4 'This site is greenfield, and no previous or cument usage of the site or its immediate
surmoundings is likely to have resulted in ground contamination. Furthermore, no signific ant
made ground was encountered in any of the exploratory holes during the ground
inve stig a tion.

14.3.5 Consequently, the use of ‘standard’ polyethylene water supply pipes should be
acceptable, although Avant should consult Yorkshire Water at the earlie st opportunity to
confim this.

14.3.6  This site investigation has enabled completfion of Yorkshire Water's Contaminated Land
Assessment Form,a copy of which isincluded in Appendix L

14.4.1 Accessinto excavations etc. must be controlled and undertaken in accordance with the
CDM Regulations 2015, most notably Regulation 22, to mitigate rsk of collapse or
a sp hyxia tio n.

14.4.2 Before site operations are started, the necessary COSHH statements and Health & Safety
Plan should be drafted in accordance with the CDM re gulations.

14.4.3 Iocalised made ground was encountered in the vicinity of a historical reservoir, but no
elevated concentrationsofcontaminantshave been identified.

14.4.4 However, simple precautionary measures are recommended to protect the health and
safety of site personnel ie. good personal hygiene and basic personal protective
equipme nt.

14.4.5 General guidance on these matters is given in the Health & Safety Executive (HSE)
document “Protection of Workers and the General Public during the Redevelopment of
Contaminated Land”.
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14.5.1 Whilst there is no explicit guidance in NHBC Standamds, liaison with NHBC suggests their
stance is essentially the same asthatthey would apply to potentially combustible fills (suc h
asAsh & Clinker). So where significantcoalispresentatvery shalow depthin garden areas
(uppermost 1m), it should eitherbe removed, orcovered with inert subsoil/topsoilso that it
lesatgreaterthan 1m depth.

14.5.2 Based on the findings of this investigation, and depending on finallevels, thiscould be an
issue forabout 20% of the totalsite area.

14.5.3 'The most pragmatic way of dealing with shallow coal in gardens will be to inspect
foundation excavations, and where coalisrecorded within the uppermost Im or so then
excavate aninspection pitin the reargarden. Furtheradvice should be sought from Lithos
during the construction phase.

14.5.4 Aswith foundation arisings, the developerwilneed to contactthe Coal Authorty to dig or
canmy away excavated (incidental) coal

14.6.1 Some deterioration ofthe surface islikelyto be caused by trafficking, especially aftertopsoil
hasbeen stipped and during/afterperiodsofsignificantminfall. Consequently,itwould be
prudentto considerplacement of a minimum 200mm thic kness of suitable granularfil (ie.
a “blanket” of 6F2) along the line of proposed highways and any temporary haulmwads to
protect formation during the construc tion phase.

14.6.2 'The underground sewer presents a potential development constraint unless they can be
relocated. Additionalenquiriesare required to ascertain the feasibility of suc h dive rsionary
works and the particulareasement required by each service undertakerif they remain in-
situ.
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15.1.1 'The site islocated of Smithy Wood ILane, approximately 0.6km southeast of Dodworth, and
cumently comprises of two open fields. No formerdevelopment is shown on historical OS
plans, apart from a historicalreservoiron the westem parcel

15.1.2 Lisunderstood thatconsiderationisbeing given to redevelopmentofthe site with traditional
2-storey domestic dwellings, associated gardens, POSand adoptable madsand sewers.

15.1.3 Made ground wasencountered in the westem parcel associated with a historicalreservoir.

15.1.4 Naturalground comprisesmedium and high strength clay (Cohesive ResidualSoils) typic ally
grading into sandy/clayey gravel (Granular Residual Soils), with bedrock (Mudstone,
Siltstone and Sandstone), below atdepthsofbetween 0.4m and 3.6m (average 2.3m).

15.1.5 Coal or weathered coal was encountered in trial pits and during the intrusive mining
inve stig a tion.

15.2.1 'This site is located within a Coal Mining Development High Risk Area, and is undedain by
known workings associated with the Flockton Thick Coal and possbly also unrecorded
shallow workings in the Swallow Wood, Haigh Moorand Lidgett ssams. Consequently, an
intrusive mining investigation has been undertaken, comprsing the drlling of 56 tary
probeholes.

15.2.2 Evidence of workings within the Floc kton Thick seam have been encountered beneath the
northem fault block. These workings are considered to be at sufficient depth so asto not
pose any significant risk of subsidence at the site’s surface.

15.2.3 Beneath the mainfaultblock,no evidence of workingswasencountered in any ofthe three
secamswhichlie atshallow depth beneath the site (Lidgett, Haigh Moorand Swallow Wood).
In addition, the coalwasgenerally of poorquality, suggesting perthapsthatit wasnotworth
working. Consequently, it is considered unlkely that the site is underain by shalow
mineworking s in the lidgett, Haigh Moorand Swallow Wood seams.

15.2.4 A geophysical survey with subsequent trial pitting has not identified any unrecorded
shafts/bell pits.

15.3.1 'The site isin an area where 3% to 5% ofhomesare estimated to be above the radon action
level,and basic radon protective measuresare required.

15.3.2 Shallow coaland mineworkings undedie the site and there are landfills within 250m o f the
site. Consequently, gas monitoring has been undertaken and, based on this asse ssment,
Amber2 protection measuresare recommended in allplots.

15.4.1 Whilst localised made ground was encountered in the vicinity of a historical reservoir, no
elevated concentrationsofcontaminantsforan end use thatincludesgardenshave been
id e ntifie d .

15.4.2 Tpsoi (typically 300mm thic k) undedies the entire site. Te sting suggests that this materalis
suitable forre-use.
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LITHOS.

15.5.1 Strip footingsare anticipated:

¢ Minimum 600mm depth in weathered bedrockand granularresidualsoils

. Minimum 900mm in cohesive residualsoils

15.5.2 Foundationsshould be deepened neartreesin accordance with NHBC StandardsChapter
4.2. kisestimated thatup to 20% ofthe site may be affected by trees.

15.5.3 Given existing topography, some earthworks re-grade is anticipated in order to allow
development, and foundation solutions should be reviewed once any digital terrain
modelling hasbeencompleted.

15,54 Lkisrecommended that the footings of all plots within 40m of the assumed fault line are
reinforced; see Drawing 1979/109.

15.6.1 'The site liesin Flood Zone 1, where the risk of flooding from rivers orthe sea is classified as
low.

15.7.1 Due to veryslow infiltration rate s, topography and shallow groundwater,soakawaysare very
unlkely to provide a suitable drainage solution for surface water run-off at the site.
Consequently, it will be necessary to consider altemative sustainable drainage systems
(SUDS), and there may be a need forsurfface waterbalancing.

15.8.1 Based on visual inspection of the shallow natural materials and published guidance, the
cohesive residualsoilsshould provide a CBRvalue ofatleast4%. Thisvalue should be verified
priorto orduring c onstruc tion.
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01 - Environmental setting
Generic notes - geoenvironmental Investigations

LI'THOS.

General

Third party information obtained from the British Geological Survey (BGS), the Coal Authority, the Local Authority etc is presented in the “Search
Responses” Appendix of this Geoenvironmental Report.

Geology, mining & quarrying

In order fo establish the geological setting of a site, Lithos refer fo BGS maps for the area, and the relevant geological memoir. Furtherinformation
is sourced by reference to current and historical OS plans.

In July 2011, the Coal Authority (CA) formalised their requirements in relation to planning applications and infroduced some new ferminology.
The CA, using its extensive records has prepared plans for all coalfield Local Planning Authorities, which effectively refines the defined coalfield
areas into High Risk and Low Risk areas. High Risk areas are likely to be affected by a range of legacy issues that pose a risk to surface stability,
including: mine entries; shallow coal workings; workable coal seam outcrops; mines gas; and previous surface mining sites. Low Risk areas
comprise the remainder of the defined coalfield, and are areas where no known defined risks have been recorded; although there may still be
unrecorded issues. Where a site lies within either a High or Low Risk area, a mining report is obtained from the CA.

Landfills

Lithos obtain data from Landmark or Groundsure, the Environment Agency and the Local Authority with respect to known areas of landfilling
within 250m of the proposed development site. Historical OS plans are also inspected for evidence of backfiled quarries, railway cuttings,
colliery spoil tips etc.

Radon

Radon is a colourless, odourless gas, which is radioactive. It is formed in strata that contain uranium and radium (most notably granite), and
can move though fissures eventually discharging to atmosphere, or the spaces under and within buildings. Where radon occurs in high
concentrations, it can pose a risk to health.

In order to assess potential risks associated with radon gas, Lithos refer to BRE Report BR211', and the Public Health England website. Advice on
the limitation of exposure of the population to radon in buildings was originally published in 1990 by the National Radiological Protection Board
(NRPB), which joined the Health Protection Agency (HPA) in 2005; the HPA updated NRPB advice in July 20102. The HPA became part of Public
Health England in 2013.

The HPA recommended that the NRPB radon Action Level for homes be retained, and a new Target Level for radon in homes be infroduced.
The values of the Action Level and Target Level, expressed as the annual average radon concentration in the home, are 200 Bgm= and 100
Bgm3 respectively. The Target Level was to provide an objective for remedial action in existing homes and preventive action in new homes.

The term radon Affected Area'is defined as those parts of the country with >1% of homes estimated to be above the Action Levels. The NRPB
first indicated which parts of the country should be regarded as radon Affected Areas in 1990. A more detailed mapping method was
developed by the HPA in conjunction with the British Geological Survey in 2007°. The level of protection needed is site-specific and can be
determined by reference to this mapping on the Public Health England website, which indicates the highest radon potential within each Tkm
grid square. Each 1km grid square is classified on the basis of the percentage of existing homes within that grid square estimated to have radon
concentrations above the Action Level. There are 6 ‘bands’: <1%; 1 to 3%; 3 to 5%; 5 to 10%; 10 to 30%; and >30%.

The NRPB advised that action should be taken to reduce radon concentrations in existing homes if the radon concentration exceeded the
Action Level of 200 Bgm2 in room air averaged over a year; ten times the average UK domestic radon concentration. NRPB advice informed
changes in the requirements for radon protection in new buildings.

0 Basic preventive measures are required in new buildings, extensions, conversions and refurbishments if the probability of exceeding the
Action Level is >3% in England and Wales, and >1% in Scotland and Northern Ireland.
. Provision for further preventive (Full) measures is required in new buildings if the probability of exceeding the Action Level is >10%.

At present Building Regulations Approved Document C advocates basic measures for the probability banding 3% to 10%, and full measures if
>10%. However, Public Health England would like to see all new build include basic measures.

Action and Target Levels should also be applied fo non-domestic buildings with public occupancy exceeding 2,000 hours per year and to all
schools.
Hydrogeology

Lithos obtain information from the Environment Agency (EA), and Landmark or Groundsure with respect to:

. Groundwater quality
. Recorded pollution incidents
. Licensed groundwater abstractions

From April 2010 the EA’s Groundwater Protection Policy uses aquifer designations that are consistent with the Water Framework Directive. These
designations reflect the importance of aquifers in terms of groundwater as a resource (drinking water supply), but also their role in supporting
surface water flows and wetland ecosystems. The aquifer designation data is based on geological mapping provided by the British Geological
Survey. The maps are split into two different types of aquifer designation:

. Superficial (Drift) - permeable unconsolidated (loose) deposits. For example, sands and gravels
. Bedrock - solid permeable formations e.g. sandstone, chalk and limestone
The maps display the following aquifer designations:

Principal aquifers: These are layers of rock or superficial deposits that have high intergranular and/or fracture permeability - meaning they
usually provide a high level of water storage. They may support water supply and/or river base flow on a strategic scale. In most cases, principal
aquifers are aquifers previously designated as major aquifer.

Secondary aquifers: These include a wide range of rock layers or superficial deposits with an equally wide range of water permeability and
storage. Secondary aquifers are subdivided info three types:

. Secondary A - permeable layers capable of supporting water supplies at a local rather than strategic scale, and in some cases forming
an important source of base flow to rivers. These are generally aquifers formerly classified as minor aquifers

. Secondary B - predominantly lower permeability layers which may store and yield limited amounts of groundwater due to localised
features such as fissures, thin permeable horizons and weathering. These are generally the water-bearing parts of the former non-aquifers

. Secondary undifferentiated - In most cases, this is because the rock type in question has previously been designated as both a minor

and non-aquifer in different locations due fo the variable characteristics.

1 BRE Report BR211, 2015: “Radon: guidance on protective measures for new buildings.
2 Limitation of Human Exposure to Radon, Documents of the Health Protection Agency - Radiation, Chemical and Environmental Hazards, RCE-15. July 2010.
3 Miles JCH, Appleton JD, Rees DM, Green BMR, Adlam KAM and Myers AH (2007). Indicative Atlas of Radon in England and Wales. Chilton, HPA-RPD-033.
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Unproductive strata: These are rock layers or superficial deposits with low permeability that have negligible significance for water supply or river
base flow.

The EA maps only display the principal and secondary aquifers as coloured areas. All uncoloured areas on the map will be unproductive
strata. However, for uncoloured areas on the superficial (drift) designation map it is not possible to distinguish between areas of unproductive
strata and areas where no superficial deposits are present; to do this, it is necessary to consult the published geological survey maps.

For the purposes of the EA's Groundwater Protection Policy the following default position applies, unless there is site specific information to the
contrary:

. If no superficial (drift) aquifers are shown, the bedrock designation is adopted
. In areas where the bedrock designation shows unproductive strata (the uncoloured areas) the superficial designation is adopted
. In all other areas, the more sensitive of the two designations is used (e.g. If secondary superficial overlies principal bedrock, an overall

designation of principal is assumed)

The EA have also designated groundwater Source Protection Zones, which are based on proximity to a groundwater source (springs, wells and
abstraction boreholes). The size of a Source Protection Zone is a function of the aquifer, volume of groundwater abstracted and the effective
rainfall, and may vary from tens to several thousand hectares.

Hydrology
Lithos obtain information from the Environment Agency and Landmark or Groundsure with respect to:

Surface water quality

Recorded pollution incidents

Licensed abstractions (groundwater & surface waters)
Licensed discharge consents

Site susceptibility to flooding

The EA have set water quality targets for all rivers. These targets are known as River Quality Objectives (RQOs). The water quality classification
scheme used to set RQO planning targets is known as the River Ecosystem scheme. The scheme comprises five classes (RE1 to RE5) which reflect
the chemical quality requirements of communities of plants and animals occurring in our rivers.

General Quality Assessment (GQA) grades reflect actual water quality. They are based on the most recent analytical testing undertaken by
the EA. There are 6 GQA grades (denoted A to F) defined by the concentrations of biochemical oxygen demand, total ammonia and dissolved
oxygen.

The susceptibility of a site to flooding is assessed by reference to a Flood Map on the Environment Agency's website. These maps show natural
floodplains - areas potentially at risk of flooding if a river rises above its banks, or high fides and stormy seas cause flooding in coastal areas.
There are two different kinds of area shown on the Flood Map:

1. Dark blue areas (Flood Zone 3) could be flooded by the sea by a flood that has a 0.5% (1 in 200) or greater chance of happening each
year, or by ariver by a flood that has a 1% (1 in 100) or greater chance of happening each year
2. Light blue areas (Flood Zone 2) show the additional extent of an extreme flood from rivers or the sea. These outlying areas are likely to be

affected by a major flood, with up to a 0.1% (1 in 1000) chance of occurring each year

These two colours show the extent of the natural floodplain if there were no flood defences or certain other manmade structures and channel
improvements. Where there is no blue shading (Flood Zone 1), there is less than a 0.1% (1 in 1000) chance of flooding occurring each year.

The maps also show all flood defences built in the last five years to protect against river floods with a 1% (1 in 100) chance of happening each
year, or floods from the sea with a 0.5% (1 in 200) chance of happening each year, together with some, but not all, older defences and defences
which protect against smaller floods.

The Agency's assessment of the likelihood of flooding from rivers and the sea at any location is based on the presence and effect of all flood
defences, predicted flood levels, and ground levels.

It should also be noted that as the floodplain shown is the 1in 100 year, areas outside this may be flooded by more extreme floods (e.g. the 1in
1000 year flood). Also, parts of the areas shown at risk of flooding will be flooded by lesser floods (e.g. the 1in 5 year flood). In some places due
to the shape of the river valley, the smaller floods will flood a very similar extent to larger floods but to a lesser depth.

If a site falls within a floodplain, it is recommended that a flood survey be undertaken by a specialist who can advise on appropriate mitigating
measures; i.e. raising slab levels, provision of storage efc. In accordance with Chapter 10 of the National Planning Policy Framework, a site-
specific flood risk assessment is required for: proposals of 1 hectare or greaterin Flood Zone 1, or in an area within Flood Zone 1 which has critical
drainage problems (as nofified to the local planning authority by the Environment Agency); and any new development in Flood Zones 2 and 3.

COMAH & explosive sites

Lithos obtain information from Landmark or Groundsure with respect to Control of Major Accident Hazards (COMAH) or explosive sites within
1km of the proposed development site. Lithos' report refers to any that are present, and recommends that the Client seeks further advice from
the HSE.

Areas around COMAH sites (chemical plants etc) are zoned with respect to the implementation of emergency plans. The HSE are a statutory
consultee to the local planning authority for all COMAH sites. The COMAH site may have to revise its emergency action plan if development
occurs. This might be quite straightforward or could entail significant expenditure. Consequently, the COMAH site may object to a proposed
development (although it is the Local Authority who have final say, and they are likely to place more weight on advice from the HSE).

Preliminary conceptual site model

The site’s environmental setting (and proposed end use) is used by Lithos to assess the significance of any contamination encountered during
the subsequent ground investigation.

Assessment of contaminated land is based on an evaluation of pollutant linkages (source-pathway-receptor). Contaminants within the near
surface strata represent a potential source of pollution. The environment (most notably groundwater), site workers and end users are potential
receptors.

Potential pollutant linkages are shown on a preliminary conceptual site model (pCSM). A CSM is essentially a cross-section through a site that
reflects both the surface topography and underlying geology, and shows surface features of interest. The most significant sources of
contamination are then superimposed onto this cross-section together with potential receptors (human health & confrolled waters), and
plausible pathways between the two. In addition to environmental issues, the CSM should also highlight geotechnical issues.

A pCSM is prepared after consideration of all available “desk study” data, and before design of the ground investigation. Data reviewed should
include historical plans (with superimposition on a current-day plan), previous Sl reports, geological maps etc. The pCSM, in conjunction with
knowledge of site constraints (buildings, services, slopes etc) is used to design the ground investigation.

The revised CSM takes account of data obtained during the ground investigation, including the distribution of made ground, the nature and
distribution of contamination etc.
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General

Lithos Ground Investigations are undertaken in accordance with current UK guidance including:

e BS5930:2015 "Code of practice for site investigation”

e Eurocode 7: BS EN 1997-1:2004. Geotechnical design - Part 1: General rules

e FEurocode 7: BS EN 1997-2:2007. Geotechnical design - Part 2: Ground investigation and testing

e BS10175:2013 "Code of practice for the identification of potentially contaminated sites"

e “Technical Aspects of Site Investigation” — EA R&D Technical Report P5-065/TR (2000)

o “Development of appropriate soil sampling strategies for land contamination” — EA R&D Technical Report P5-066/TR (2001)
e Confaminated Land Reports 1 to 6, most notably CLR Report No. 4 “Sampling strategies for contaminated land”
e "Guidance on the protection of housing on contaminated land” — NHBC & EA R&D Publication 66 (2000)

e AGS: 1996 "Guide to the selection of Geotechnical Soil Laboratory Testing”

Exploratory hole locations

Exploratory hole locations are selected by Lithos, prior to commencement of fieldwork, to provide a representative view of the strata beneath
the site and to target potential contaminant sources identified during the preliminary investigation (desk study). Additional exploratory locations
are often determined by the site engineer in light of the ground conditions actually encountered; this enables better delineation of the depth
and lateral extent of organic contamination, poor ground, relict structures etc.

Investigation techniques

Ground conditions can be investigated by a number of techniques; the procedures used are in general accordance with BS5930: 2015 and

BS1377:1990. Techniques most commonly used by Lithos include:

e Machine excavated trial pits, usually equipped with a backactor and a 0.6m wide bucket.

e Cable percussive (Shell & Auger) boreholes, typically using 150mm diameter tools and casing.

e  Window or windowless sampling boreholes (dynamic sampling). Constraints associated with existing buildings, operations and underground
service runs can render some sites partly or wholly inaccessible to a mechanical excavator. In such circumstances, window sampling is
often the most appropriate technique. A window sampling drilling rig can be manoeuvred in areas of restricted access and results in
minimal disturbance of the ground (a 150mm diameter tarmac/concrete core can be liffed and put to one side). However, it should be
noted that window sampling allows only a limited inspection of the ground (especially made ground with a significant proportion of coarse
material).

e Rotary percussive open-hole probeholes are typically drilled using a tri-cone rock roller or polycrystalline diamond compact (PDC) bit with
air as the flushing medium. Probeholes are generally lined through made ground with temporary steel casing to prevent hole collapse.

Where installed, gas\groundwater monitoring wells typically comprise a lower slotted section, surrounded by a filter pack of 10 mm non-
calcareous gravel and an upper plain section surrounded in part by a bentfonite seal and in part by gravel or arisings. The fop of the plain pipe
is cut off below ground level and the monitoring well protected by a square, stopcock type manhole cover set in concrete, or the plain pipe is
cut off just above ground level and the well protected by 100mm diameter steel borehole helmet set in concrete. Monitoring well details,
including the location of the response zone and bentonite seal are presented on the relevant exploratory hole logs.

In-situ testing

Relative densities of granular materials given on the trial pit logs are based on visual inspection only, they do not relate to any specific bearing
capacities.

The relative densities of granular materials encountered in cable percussive boreholes are based on Standard Penetration Test (SPT) results. SPTs
are carried out boreholes, in accordance with BS 1377 1990, Part 9 Section 3.3. Where full penetration (600mm) is not possible, N values are
calculated by linear extrapolation and are shown on the logs as N* = x. The sfrength of cohesive deposits is determined using a hand shear
vane.

Shear strength test results (hand vane readings) reported on trial pit logs are considered to be more reliable than those reported on window
sample logs. Significant sample disturbance occurs during window sampling and consequently shear strength results on disturbed window
samples are generally lower than results obtained during trial pitting, in-situ or in large excavated blocks.

Sampling

Typically Lithos collect at least three soil samples from each exploratory hole, although in practice a greater number are often taken. The
collection of a sufficient number of samples provides a sound basis upon which to schedule laboratory analysis, ensuring:

o Asufficient number of samples from each (common) site material are tested
e Horizontal and vertical coverage of the site is adequate, thereby providing a robust data set for use in the conceptual ground model
e Any localised, significant, but non-pervasive conditions are considered

Made ground and natural soils encountered in the field during a ground investigation often contain a significant proportion of coarse grained
material (e.g. brick etc). Soil samples obtained during most investigations are often only truly representative of the in-situ soil mass where there
is an absence of particles coarser than medium gravel; i.e the entire soil mass would pass a 20mm sieve.

Representative bulk samples of the soil mass are retrieved from coarse soils for specific geotechnical tests (most notably grading and
compaction); this typically requires the collection of at least 10kg of soil, and occasionally >50kg. However, in the contfext of assessing land
contamination, it is generally accepted that samples should be representative of the soil matrix of the stratum from which they are taken.
Consequently, truly representative samples of coarse soils for subsequent contaminant analysis are not obtained - only the finer fraction is placed
in sample containers. Coarse constituents not sampled would typically comprise any 'particles' with an average diameter greater than about
20mm (i.e. coarse gravel, cobble and boulder).

At present, neither ISO/IEC 17025 nor MCERTS specify sample pre-treatment with respect to stone removal. Unsurprisingly therefore UKAS
accredited testing laboratories do not adopt the same approach to stones' — some crush and test the “as received” soil, whilst others sieve out
stfones and analyse only the residual soil (the sieve size used varies depending on the laboratory).

| Mark Pemin. Soned —Sample Prepamtion forSois Analysis. Ground Engine e ring, Apnl 2007.
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In essence, samples taken from coarser soils for contaminant analysis are “screened” by the geoenvironmental engineer in the field, and often
sieved again by the laboratory during sample preparation. Geoenvironmental engineers do not typically re-calculate soil mass contaminant
concenfrations by taking account of the unsampled coarse fraction. Likewise, laboratories that remove stones typically report contaminant
concentrations based on the dry weight of soil passing the sieve. In the context of land contfamination and human health risk assessment, this
is considered reasonable, because it is the soil matrix which is of greatest concern. Stones are unlikely to:

e Provide a significant source for plant uptake (consumption of vegetables)
e Remain on vegetables after washing (consumption of vegetables)

e Be eaten (accidentally by an adult, or deliberately by a child)

e Be whipped-up by the wind for dust generation (inhalation)

e Stick to the skin for any length of time (dermal contact)

e Yield toxic vapour (inhalation)

Consequently, Lithos instruct labs fo remove all sfones >10mm, and to report the results as dry-weight based on the mass of matrix tested.
However, the laboratory are given site-specific instruction where coarse stones are coated in say oil, orimpregnated with mobile contaminants
such as diesel. Where the stones are predominantly natural, or inert (e.g. brick, concrete etc), removal will clearly result in higher reported
concentrations, than if the stones were crushed and added to the matrix.

Where the stones include a significant proportion of contaminant-rich material (e.g. slag. fragments of galvanised metal etc) an argument
could be made for crushing and analysing. However, provided the stones are stable (i.e. unlikely to disintegrate or degrade) they should not
pose a significant risk to human health for the reasons stated above.

Sometimes it is necessary to obtain samples that are not representative of the wider soil matrix, for example when investigating localised,
significant, but non-pervasive conditions. Any such unrepresentative samples are annotated with the suffix *' (eg 2D*, or 4G*). Lithos' site
engineer describes both the unrepresentative sample, and the soil mass from which it was been taken.

Sample Containers (forcontaminant analysis). Samples of soil for contaminant testing are placed into appropriate containers (see below). Soil
samples for organic analysis are stored in cool boxes, at a temperature of approximately 4°C, until delivery to the selected laboratory.

Anticipated testing Container(s)

Asbestos identification 500m! plastic tub

pH & metals, and non-volatile organics 500ml glass jar
Speciated TPH 500ml & 50ml glass jars
VOC:s (incl. naphthalene and\or GRO) 50ml glass jar

Sample Containers (forge ote c hnic al analysis). The majority of samples are only scheduled for Pl and sulphate testing, for which 500g of sample
is required (a full 0.5-litre plastic tub). However, bulk bags are taken where scheduling of compaction or grading tests is proposed.

Groundwater

Where encountered during fieldwork, groundwater is recorded on exploratory hole logs. If monitoring wells are installed, groundwater levels
are also recorded on one or more occasions after completion of the fieldwork. Long-term monitoring of standpipes or piezometers is always
recommended if water levels are likely to have a significant effect on earthworks or foundation design.

It should be borne in mind that the rapid excavation rates used during a ground investigation may not allow the establishment of equilibrium
water levels. Water levels are likely to fluctuate with season/rainfall and could be substantially higher at wetter times of the year than those
found during this investigation.

Description of strata

Soils encountered during a Lithos investigation are described (logged) in general accordance with BS 5930:2015. The descriptions and depth
of strata encountered are presented on the exploratory hole logs and summarised in the Ground Conditions section within the main body of
text. The materials encountered in the trial pits are logged, samples taken, and tests performed on the in-situ materials in the excavation faces,
to depths of up to 1.2m; below this depth these operations are conducted at the surface on disturbed samples recovered from the excavation.

Key to exploratory hole logs
Keys to logs are presented in the Appendix containing the logs. There are two Keys — Symbols & Legends and Terms & Definitions.
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General

Soil samples are delivered to the laboratory for testing along with a schedule of testing drawn up by Lithos. All tests are carried outin accordance
with BS 1377:1990. The following laboratory testing is routinely carried out on a selection of samples:

e Afterberg limits & moisture contents

e Soluble sulphate & pH

Where soft, cohesive soils are encountered, one-dimensional consolidation tests are scheduled in order to assess setflement characteristics, and
unconsolidated undrained friaxial compression tests o assess shear strength.

The additional tests are typically only scheduled where significant earthworks regrade is anticipated:

e Grading

e Compaction tests

e Particle density

Test results are presented as received in an Appendix to the Geoenvironmental Report.

Atterberg limits & moisture content

The Liquid and Plastic Limits of samples of natural in-situ clay are determined using the cone penetrometer method and the rolling thread test.
These tests enable determination of an average Plasticity Index (Pl) for each “type” of clay, although judgement is applied where variable
results are reported.

Pl can be related to shrinkability (low, medium or high) and then to minimum founding depth. Lithos typically only consider a soil to be shrinkable
if the proportion finer than 63um is >35%. Pl results are compared against guidance given in the NHBC Standards, Chapter 4.2 (revised April
2003), which advocates the use of modified Plasticity Index (I'p), defined as:

I'p =1p * (%< 425um/100)

i.e. if Plis 30%, but the soil contains 80% < 425um, then: I'p =30 * 80/100 = 24%.

It should be noted that in accordance with the requirements of BS 1377, the % passing the 425um sieve is routinely reported by testing labs.
Lithos apply engineering judgment where Pl results are spread over a range of classifications. Consideration is given fo:

o The average values for each particular soil type (ie differentiate between residual soil and alluvium)

e The number of results in each class and

e The actual values

Unless the judgment strongly indicates otherwise, Lithos typically adopts a conservative approach and recommends assumption of the higher
classification.

Soluble sulphate and pH

Sulphates in soil and groundwater are the chemical agents most likely o attack sub-surface concrete, resulting in expansion and softening of
the concrete to a mush. Another common cause of concrete deterioration is groundwater acidity.

The rate of chemical aftack depends on the concentration of aggressive ions and their replenishment at the reaction surface. The rate of
replenishment is related to the presence and mobility of groundwater.

Lithos refer to BRE Special Digest 1 (SD1) “Concrete in aggressive ground. Part 1: Assessing the aggressive chemical environment” (2005). SD 1
provides definitions of:

e The nature of the site (greenfield, brownfield or pyritic)

e The groundwater regime (static, mobile or highly mobile)

e The design sulphate class (DS class) and

e The aggressive chemical environment for concrete (ACEC class)

Lithos reports clearly state each of the above for the site being considered.

The concentrations of sulphate in aqueous soil/fill extracts are determined in the laboratory using the gravimetric method. The results are
expressed in terms of SO4 for direct comparison with BS 5328:1997. The pH value of each sample was determined by the electrometric method.

SD1 also discusses determination of “representative” sulphate concentration from a number of tests. Essentially if <10 samples of a given soil-
type have been tested, the highest measured sulphate concentration should be taken. If >10 samples have been tested, the mean of the
highest 20% of the sulphate test results can be taken. With respect to groundwater, the highest sulphate concentration should always be taken.

With respect to pH (soil & groundwater) the value used is the lowest value if <10 samples have been tested and the mean of the lowest 20% if
>10 samples have been tested.

Oedometer (Consolidation) tests

Oedometer tests measure a soil's consolidation properties, and are performed by applying different loads to a soil sample and measuring the
deformation response. Typically the sample is subject to 5 incremental pressures (4 loading & 1 unloading), and the convention is for each
subsequent pressure to be double the previous pressure. BS1377 suggests the initial pressure should be:

a)  For stiff soils the effective overburden pressure*

b)  For firm soils “somewhat less” than the effective overburden pressure

c)  Forsoft soils "appreciably less” than the effective overburden pressure, usually 25 kPa or less
d)  For very soft soils very low, typically 5 kPa or 10 kPa

* Effective overburden pressure (kNm=2) = depth (m) x soil bulk unit weight (kNm-3)

Results from these tests are used to predict how a soil in the field will deform in response to a change in effective stress.
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03 — Geotechnical laboratory testing
Generic notes - geoenvironmental investigations

LI'THOS.

Triaxial tests

This test measures the mechanical properties of a soil by placing the sample between two parallel platens which apply stress in one (usually
vertical) direction, with fluid used to apply a confining pressure in the perpendicular directions. During the test, the surrounding fluid is pressurized,
and then stress on the platens is increased until the material in the cylinder fails.

From triaxial test data, it is possible fo extract fundamental material parameters, including its angle of shearing resistance, apparent cohesion,
and dilatancy angle. These parameters are then used in computer models to predict how the material will behave in a larger-scale engineering
application.

Quick (single stage, Unconsolidated, Undrained tests) are most appropriate for foundation design. This is because load is applied relatively
quickly, and shear strength of the clay will be lowest initially; after the applied load causes some consolidation of the ground (after drainage
results in dissipation of short-term excess pore water pressure), the in-situ clays will become progressively stronger and hence the factor of safety
willincrease. Confining pressure is specified as equivalent to overburden pressure (kNm2).

Foundations on granular soils would use effective shear strength parameters (¢’ and phi') to assess safe bearing capacity, as the soil would fully
drain quickly. These effective shear strength parameters could be determined from Consolidated Undrained (or sometimes the more expensive
Consolidated Drained) triaxial tests, but often correlations to the SPT are used.

Unconsolidated Undrained triaxial tests are most appropriate for assessment of the stability of fill slopes on clays. Similar to foundations, the
application of load gradually increases the strength of the clays and hence the critical case is the short term undrained condition.

Consolidated Undrained (or sometimes Consolidated Drained) triaxial tests are most appropriate for assessment of the stability of cut slopes in
clays. This is because unloading of the ground leads o short term reduction in pore pressures that approximately balance the unloading, hence
the soil strength is largely unchanged. Over time the reduced pore pressures suck water in, which leads in to the progressive increase in pore
pressure and loss of strength. The fully drained state is critical, which must be modelled using effective strength parameters and a reasonable
estimate of the long term water table conditions.

Slopes formed in granular soils would use effective shear strength parameters (¢’ and phi’) to assess safe bearing capacity, as the soil would
fully drain quickly. These effective shear strength parameters could be determined from Consolidated Undrained (or sometimes the more
expensive Consolidated Drained) triaxial tests, but often correlations to the SPT are used.
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04 - Contamination analysis & interpretation (including WAC)
Generic notes - geoenvironmental investigations

LITHOS.

Determination of analytical suite

An assessment of potential contaminants associated with the former usages of the site is undertaken with reference to CLR 8 "Potential
contaminants for the assessment of land” and the relevant DETR Industry Profile(s).

Common contaminants

Common Inorganic Contaminants include:

. Metals, most notably cadmium, copper, chromium, mercury, lead, nickel, and zinc

. Semi-metals, most notably arsenic, selenium, and (water soluble) boron

. Non-metals, most notably sulphur

. Inorganic anions, most notably cyanides (free & complex), sulphates, sulphides, and nitrates

With respect to the ferminology used by most analytical laboratories:
Total cyanide = Free cyanide + Complex cyanide

Total cyanide (CN) is determined by acid exfraction; whereas free cyanide is the water soluble fraction. Complex cyanide is "bound" in
compounds and is hard fo breakdown. Laboratory determination of complex CN involves subjecting the sample to UV digestion for
determination of both free and total CN.

Thiocyanate (SCN) is a different species combined with sulphur.
Elemental sulphur (S) and free sulphur are the same. Total sulphur is all forms, including that present in sulphates (SO4), sulphides etc.

There are 2 forms of chromium (Cr), chromium VI and chromium Ill. Chromium VI is the more toxic of these. In soils, total chromium is determined
by a strong aqua regia acid digestion. Chromium VI is an empirical method based on a water exfract test.

Common Organic Contaminants include hydrocarbons, phenols, and polychlorinated biphenyls.

Petroleum is a mixture of hydrocarbons produced from the distillation of crude oil, and includes aliphatics (alkanes, alkenes and cycloalkanes),
aromatics (benzene and derivatives) and hydrocarbon-like compounds containing minor amounts of oxygen, sulphur or nitrogen. Petroleum
hydrocarbons can be grouped based on the carbon number range:

. GRO - Gasoline Range Organics (typically Cs to Cio). Also referred to as PRO - Petroleum Range Organics
. DRO - Diesel Range Organics (typically Cio to Cas)

. LRO - Lubricating Oil Range Organics (typically Czs to Cuo)

. MRO - Mineral Oil Range Organics (typically Cig o Cus)

However, it should be borne in mind that the terms “GRO™ and “DRO™ analysis are purely descriptive terms, the exact definition of which varies.
Total Pefroleum Hydrocarbons (TPH) is also a poorly defined term; some testing laboratories regard TPH as hydrocarbons ranging from Cs-Cao,
whereas others define TPH as Cio-Cso.

The composition of a TPH plume migrating through the ground can vary significantly; this is primarily dictated by the nature of the source (eg
petrol, diesel, engine oil etc). Furthermore, different hydrocarbons are affected differently by weathering processes, and this can result in further
variation in the chemical composition of the TPH.

Gasoline contains light aliphatic hydrocarbons (especially within the C4 to Cs range) that are volatile. The aromatic hydrocarbons in gasoline
are primarily benzene, toluene, ethylbenzene and xylenes, referred to as BTEX. Small amounts of polycyclic aromatic hydrocarbons (PAHs) such
as benzo(a)pyrene may also be present. Diesel and light fuel oils have higher molecular weights than gasoline. Consequently, they are less
volatile and less water soluble. About 25 to 35% is composed of aromatic hydrocarbons. BTEX concentrations are generally low.

Heavy Fuel Oils are typically dark in colour and considerably more viscous than water. They contain 15 to 40% aromatic hydrocarbons. Polar
nitrogen, sulphur and oxygen-containing compounds (NSO) compounds are also present. Lubricating Oils are relatively viscous and insoluble
in groundwater. They may contain 10 fo 30% aromatics, including the heavier PAHs. NSO compounds are also common.

Polycyclic Aromatic Hydrocarbons (PAHs) have more than two fused benzene rings as a structural characteristic. PAH compounds are present
in both petrol and diesel, although in significantly lower concentrations than in coal tars. Certain PAH compounds are carcinogenic
(benzo(a)pyrene) and\or mobile in the environment (naphthalene).

Volatile Organic Compounds (VOCs) are organic chemicals, and most are liquids that readily evaporate on exposure to air. Examples include
benzene, toluene, xylene, chloroform etc. Semi-Volatile Organic Compounds (sVOCs) include phenol and benzo(a)pyrene, and have relatively
low boiling points. Both groups of chemicals are readily absorbed through skin and some, such as benzene, are believed to be linked to tumour
growth.

Phenols are compounds that have a hydroxyl group (-OH) attached to an aromatic ring (ie include a benzene ring and an -OH group). Most
are colourless solids. A solution of phenol in water is known as carbolic acid, and is a powerful antiseptic. However, phenol vapour is toxic, and
skin contact can result in burns.

Polychlorinated Biphenyls (PCBs) were used in pre-1974 transformers as dielectric fluids. PCB's are of increasing toxicity relative to the degree of
chlorination. Acute symptoms of PCB poisoning are irritation of the respiratory tract leading to coughing and shortness of breath. Nausea,
vomiting and abdominal pain are caused by ingestion of PCB's.

Dioxins and furans (polychlorinated dibenzodioxins and polychlorinated dibenzofurans) are some of the most toxic chemicals known; in the
environment, they tend to bio-accumulate in the food chain. Dioxin is a general term that describes a group of hundreds of chemicals that are
highly persistent in the environment. The most toxic compound is 2,3,7,8-tetrachlorodibenzo-p-dioxin or TCDD.

Dioxin is formed by burning chlorine-based chemical compounds with hydrocarbons. The major source of dioxin in the environment comes from
waste-burning incinerators and also from backyard burn-barrels. Dioxin pollution is also affiliated with paper mills which use chlorine bleaching
in their process and with the production of Polyvinyl Chloride (PVC) plastics and with the production of certain chlorinated chemicals (like many
pesticides).

Methods of analysis (organic compounds)

TPH by GC-FID is an analytical technique which only detects hydrocarbons (aliphatic and aromatic) in the range Cio o C4o (volatiles, heavy
tars, humic material and sulphur are not detected). The laboratory can provide a broad, ‘banded’ breakdown of the TPH results into gasoline
range organics (GRO), diesel range organics (DRO) and heavier lubricating oil range organics (LRO), or fully speciated results with the reporting
of hydrocarbon concentrations in 14 specific carbon bandings based upon behavioural characteristics, e.g. aliphatic Cs to Cs, aromatic Cio
to Ciz efc.

Speciated VOC (by GC-MS) analysis quantifies the concentrations of 30 USA-EPA priority compounds. These include chlorinated alkanes and
alkenes (in the molecular weight range chloroethane to tetrachloroethane); frimethylbenzenes; dichlorobenzenes; and the 4 BTEX compounds
(benzene, ethyl-benzene, toluene & xylene).
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LITHOS.

Speciated sVOC by (GC-MS) analysis quantifies the concentrations of a variety of organic compounds, including the 16 USA-EPA priority PAHs,
phenols, 7 USA EPA priority PCB congeners, herbicides & pesticides.

Note: PAHs are hydrocarbons and consequently (where present) will be picked-up when scheduling TPH by GC-FID.

Note: Risk assessment models require physiochemical properties (solubilities, toxicities etc) of compounds in order to model their behaviour in
the environment. These physiochemical properties cannot be derived from a single “TPH", “GRO" or “DRO" value. However, the carbon banded
fractions can be used in risk assessment models.

The UK approach to contaminated land is set out in Contaminated Land Report No. 11 (2004) “Model Procedures for the Management of Land
Contamination™. The approach is based upon risk assessment, where risk is defined as the combination of the probability of occurrence of a
defined hazard and the magnitude of the consequences of the occurrence.

In the context of land contamination, there are three essential elements to any risk: (1) a contaminant source; (2) a receptor (eg controlled
water or people); and (3) a pathway linking (1) and (2). Risk can only exist where all three elements combine to create a pollutant linkage. Risk
assessment requires the formulation of a conceptual model which supports the identification and assessment of pollutant linkages.

Lithos adopt a tiered approach to risk assessment, consistent with UK guidance and best practice. The initial step of such a risk assessment (or
Tier 1) is the comparison of site data with appropriate UK guidance levels, Lithos risk-derived screening values, or remedial targets. It should be
noted that exceedance of Tier 1 does not necessarily mean that remedial action will be required.

In March 2002 DEFRA and the Environment Agency published a series of technical papers (R&D Publications CLR 7, 8, 9 and 10) outlining the UK
approach to the assessment of risk to human health from land contamination. In 2008 CLR 7, 9 and 10 and all corresponding SGV and Tox
reports were withdrawn and superseded by new guidance including:

. Guidance on Comparing Soil Contamination Data with a Critical Concentration - CL:AIRE and CIEH, May 2008

0 Evaluation of models for predicting plant uptake of chemicals from soil - Science Report — SC050021/SR

. Human health toxicological assessment of contaminants in soil - Science Report: SC050021/SR2

. Updated technical background to the CLEA model - Science Report: SC050021/SR3

. CLEA Software Handbook (Version 1.071), Science report: SC050021/SR4

. Compilation of data for priority organic pollutants for derivation of Soil Guideline Values - Science Report: SC050021/SR7

The approach set out in these documents represents current scientific knowledge and thinking; and includes the Contaminated Land Exposure

Model (CLEAV1.06). The Environment Agency are in the process of using this updated approach to regenerate a selection of Soil Guideline
Values (SGVs).

CLEA SGVs were derived for standard land use scenarios predominantly in the context of Part 1A, using a conceptual site model (CSM) defined
in SR3. Lithos have incorporated amendments to the CSM used fo derive SGVs, that more accurately reflect redevelopment within the planning
regime; consequently, Lithos have not adopted any published SGV as a screening value.

The CLEA conceptual site model assumes a source located in a sandy loam, with 6% soil organic matter (SOM) - equivalent to 3.5% total organic
carbon (TOC). However, where the average TOC value for a particular soil type is significantly lower than the 3.5%, evaluation of Lithos Screening
Values should be undertaken and a site specific risk assessment will usually be required. Other CLEA default characteristics adopted by Lithos
are:

Sandy Loam characteristics (source) Default values adopted

Total porosity (fraction) 0.53
Water filled porosity (fraction) 0.33
Air filled porosity (fraction) 0.2

Lithos have derived Screening Values for four different CSMs (scenarios); these are:
A - Residential with gardens, but no cover (or only up to 300mm)

B - Residential with gardens and 600mm ‘clean’ cover

C - Residential apartments with landscaping (i.e. no home grown produce)

D - Commercial/industrial with landscaping

E - Importation of soil cover

The exposure pathways considered for each scenario are detailed in the table below.

Scenario Land use Pathways Justification
« Direct ingestion of soil
Residential with garden, » Dermal contact - ) .
. " Minimal cover - insufficient to break any pathways
A but no cover (or only up « Consumption of vegetables & soil attached to vegetables - I th |
fo 300mm) ) ) erefore all exposure pathways are relevant.
o ¢ Inhalation of indoor vapours and dust
e Inhalation of outdoor vapours and dust
B Residential with garden ¢ Inhalation of indoor vapours The 600mm cover removes the risk from all
minimum 600mm cover ¢ Inhalation of outdoor vapours pathways other than inhalation.
Residential apartments * Direct ingeston of so fom andscoped creas, However consumption of
with landscaped areas e Dermal contact P o Lk no
C o) e SR8 Inhalafi find o dust home grown produce not included as unlikely to be
cover O lInnelieiren eI ineeel Ve[l Clnel el grown in landscaped areas. Where vegetables are
¢ Inhalation of outdoor vapours and dust to be grown site specific QRA may be required.
« Direct ingestion of soil . '
L . All pathways applicable due to possible exposure
Cgmmercml/ melusirlel e Dermal contact from landscaped areas. Assumed the commercial
D with landscaped areas X i . X .
1 CEET ¢ Inhalation of indoor vapours and dust development consists of offices to provide a
¢ Inhalation of outdoor vapours and dust conservative assessment.
et of aoll fer + Direct ingestion of soil Material used as cover to break existing pathways
port e Dermal contact therefore all direct and indirect pathways relevant;
E cover in garden and

landscaped areas

Consumption of vegetables & soil attached to vegetables
Inhalation of outdoor vapours and dust

however cover is not placed below plots therefore
indoor inhalation is not relevant.
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Lithos have assumed the source of contamination is directly below the building foundations; i.e. a depth to source of 0.15m as opposed to the

CLEA default of 0.65m. This assumption provides for a more conservative approach than the UK default. This adjustment has been included to

account for sites where made ground is re-engineered to enable new buildings to be established on raft foundations. In such situations

contamination may lie directly beneath the foundation.

The Soil Screening Values referred fo in this document are not intended to be used when considering potential risks associated with:

. Existing land uses in the context of Part IIA of the Environment Protection Act 1990;

. End uses such as allotments, sports fields, children’s playgrounds, care homes, hospitals etc; and

. Conftrolled waters.

In December 2013 Defra published the results of research project SP1010 — Development of Category 4 Screening Levels (C4SLs) for Assessment

of Land Affected by Contamination. The objective of this project was provide technical guidance in support of Defra’s revised Statutory

Guidance for Part 2A of the Environmental Protection Act 1990 (Part 2A). The revised Statutory Guidance, published in April 2012, introduced a

new four-category system for classifying land under Part 2A where Category 1 includes land where the level of risk is clearly unacceptable, and

Category 4 includes land where the level of risk posed is acceptably low. Project SP1010 aimed to deliver:

0 A methodology for deriving C4SLs for four generic land-uses comprising residential, commercial, allotments and public open space; and

. Demonstration of the methodology, via derivation of C4SLs for 6 substances — arsenic, cadmium, chromium |V, lead, benzene &
benzo(a)pyrene.

The methodology for deriving both the previous Soil Guideline Values and the new Category 4 Screening Levels is based on the Environment
Agency’s Contaminated Land Exposure Assessment (CLEA) methodology. Development of C4SLs has been achieved by modifying the
foxicological and\or exposure parameters used within CLEA (while maintaining current exposure parameters).

The Part 2A Statutory Guidance was developed on the basis that C4SLs could be used under the planning regime. However, policy responsibility
for the National Planning Policy Framework falls to the Department for Communities and Local Government. Defra anficipate that, where they
exist, C4SLs will be used as generic screening criteria, and Lithos consider C4SLs to be suitable for use as Tier 1 Screening Values. Lithos have
discussed this matter with both NHBC and YAHPAC (collection of Yorkshire & Humberside local authorities) and received confirmation that they
are satisfied with this approach.

With respect to inorganic determinands, Lithos derived Tier 1 values for the five Scenarios A to E are presented below:

Tier 1 assessment criteria (mg/kg) for Scenarios A to D

Jnolagnic Comments/notes
contaminant  sGv* C4sL* A B c D E
As 32 37 37 40 640 37 C4SL adopted
Cd 10 26 26 149 410 26 C4SL adopted
Cr 3,000 3,000 30,000 3,000 Assumes Cr is Crill
Pb 450 200 200 Use (A) in SI Report for 310 2,330 200 C4SL adopted
initial “screen”.
Ni 130 127 127 1,700 127 Assessment of health risk only
Se 350 350 If>5x A, then 595 13,000 434
consider increase of . . .
Hg 170 169 cover to 1,000mm 238 3,640 199 Assumes in an inorganic compound
B 5 5 5 5
g g g g Based on phytotoxic risks as plants are the more
cu U200 0200 G000 G000 sensitive receptor (Cu is pH dependant)
n 200 200 200 200

With respect to erganic determinands, Lithos derived Tier 1 values for the five Scenarios A to E are presented below:

Organic contaminant Tier 1 assessment criteria (mg/kg) for Scenarios A to D

(all sourced via CLEA) SGV* casL* A B C D E s
Benzene 0.33 0.87 0.9 0.9 3.3 98 N/A C4SL adopted
Toluene 610 600 3,000 2,700 5,000 N/A
Ethyl Benzene 350 350 932 843 5,000 N/A

Calculated value over 10,000

Xylenes 240 246 327 321 5,000 N/A
Phenol 420 412 2,400 519 5,000 N/A
PCBs 2 8 2 38 N/A Based on toxicity of EC7
Benzo(a)pyrene 5 5 25 53 76 5 C4SL adopted. Where source is not a coal tar
Naphthalene 8 9 9 1,000 12
Gasoline Range Organics 30 34 34 5,000 45
Diesel Range Organics 151 156 154 5,000 219 See 3-step assessment of TPH below
Lubricating Range Org 1,000 5,000 2,000 5,000 1,000

* Fora residentiale nd use

The significance of PAHs can be determined by considering indicator compounds. In most cases benzo(a)pyrene (BaP) is adopted as an
indicator due to the amount of toxicological data available and has been used by various authoritative bodies to assess the carcinogenic risk
of PAHs in food. A surrogate marker approach can be used to estimate the toxicity of a mixture of PAHs in soil using toxicity data for individual
indicator compounds within that mixture. Exposure to the surrogate marker is assumed to represent exposure to all PAHs in that matrix. The
surrogate marker approach relies on a number of assumptions:

. Surrogate marker (bap) must be present in all soil samples

. Profile of the different pah relative o bap should be similar in all samples

. PAH profile in the soil samples should be similar to that used in the pivotal toxicity study!

"SP1010 Appendix E, Provisional C4Sls for benzo(a)pyrene as a surrogate marker for PAHs, CL:AIRE 2013
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To assess the PAH profile in a soil sample, the ratio of the seven genotoxic PAHs (benz[a]anthracene, benzo[b]fluoranthene,
benzolk]fluoranthene, benzo[g.h.ijperylene, chrysene, dibenz[a,h]anthracene and indenol1,2,3-c.d]pyrene), relative to BaP, should be
calculated. The rafio relative to BaP should lie within an order of magnitude above and below the mean ratio fo BaP.

Naphthalene should also be considered separately against its generic screen. Whilst classed as a PAH, naphthalene is more volatile and mobile
in the environment than most other PAHs. As such the significance of naphthalene cannot be considered within the surrogate marker approach.

Similarly, TPH cannot be assessed as a single “total” value, and reference has been made to the Environment Agency's document P5-080/TR3,
“The UK approach for evaluating human health risks from petroleum hydrocarbons in soils”. This document supports the assumptions and
recommendations made by the US Total Pefroleum Hydrocarbons Criteria Working Group (TPHCWG). The TPHCWG have broken down “TPH"
into representative constituent fractions or “EC Bandings”. The TPHCWG have derived a series of physiochemical and toxicological parameters
for each of the bandings.

The significance of speciated TPH results can be assessed by following the 3 steps outlined in the tables below.

Step Result Action
1. Consider indicator compounds: Are BTEX, naphthalene, benzo(a)pyrene above their respective Yes Remediation or dQRA required
Tier 1 values? No Proceed to Step 2
Yes Remediation or dQRA required
2. Consider individual TPH fractions: are they above respective screening values?
No Proceed to Step 3
Yes Remediation or dQRA required
3. Assess Cumulative effects: Is the calculated Hazard Index for each source >1
No TPH compounds pose no significant risk

Step 1 - Assessing indicator compounds

TPH fraction End use specific screening value (mg/kg)

Indicator

compound A: Residential no cover B: Residential with 600mm cover C: Residential no gardens D: Commercial\ industrial
Benzene 0.9 0.9 3.3 98

Toluene 600 3,000 2,700 5,000

Ethyl Benzene 350 932 843 5,000

Xylenes 246 327 321 5,000
Naphthalene 8 9 9 1,000
Benzo(a)pyrene 5 25 5.3 76

Step 2 - Assessing individual TPH fractions

End use specific screening value (mg/kg)

TPH fraction A: Residential no cover E Residen::ig:’\::ih smm € Resi;::;i:rl‘:vﬂh noe D: Commercial/ industrial

Aliphatic 5-6 GRO 41 41 42

Aliphatic 6-8 GRO 125 125 125

Aliphatic 8-10 GRO 31 31 32

Aliphatic 10-12 DRO 151 156 154

Aliphatic 12-16 DRO 5001 5001 500/

Aliphatic 16-21 DRO 1,000A 5,000# 1,000A

Aliphatic 21-35 LRO 1,000A 5,000# 1,000A .
5,000/ per fraction

Aromatic 5-7 GRO 100 123 122

Aromatic 7-8 GRO 30 34 34

Aromatic 8-10 GRO 47 50 50

Aromatic 10-12 DRO 215 287 266

Aromatic 12-16 DRO 689 1,000* 1,000*

Aromatic 16-21 DRO 1,000A 5,000# 1,000A

Aromatic 21-35 LRO 1,000A 5,000# 1,000A

* Calculated Screening Value exceeded soil saturation limit and could indicate free product, therefore calculated soil saturation limit adopted as a target
A Calculated Screening Value close to soil saturation limit, screening value selected by Lithos considering visual and olfactory impacts.
# Five fimes the screening value for Scenario A.

Step 3 - Assessing Cumulative Effects
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Tier 1 risk assessment of hazardous gas is undertaken through reference to the following documents (and further information is presented in
Generic Note No. 5 — Hazardous Gas):
. Approved Document C, Building Regulations 2000

. Boyle & Witherington (2007) — Guidance on evaluation on development proposals on sites where methane and carbon dioxide are present,
incorporating “traffic lights". Report Ref. 10627-R01-(02), for NHBC

. CIRIA C665 (2007) — Assessing risks posed by hazardous ground gases to buildings
. BS 8485:2015 — Code of Practice for the characterisation & remediation from ground gas in affected developments

With respect to the assessment of potential phytotoxic effects of contaminants, Lithos refer to “The Soil Code™ (MAFF, 1998) for copper and zinc.
The CLEA SGV is adopted for nickel due to its human health effects.

The potential risk to building materials is considered through reference to relevant BRE Digests, with particular emphasis on BRE Special Digest 1,
‘Concrete in aggressive ground’, 2005.

With respect to the interpretation of the calorific values, at present there are no accepted methods to assess whether a sample is combustible
and under what circumstances it might smoulder. Some guidance is given in ICRCL Note 61/84 “Notes on the fire hazards of contaminated
land” which states that: “In general ... it seems likely that materials whose CV'’s exceed 10MJ/kg are almost certainly combustible, while those
with values below 2MJ/kg are unlikely to burn”.

Tier 1 groundwater risk assessments are undertaken by comparing leachate or groundwater concentrations with the appropriate water quality
standard. Tier 1 Screening Values have been discussed with the Environment Agency, and typically those in bold below are adopted.

Source of Tier 1 Screening Value (ug/l)

Analyte Surface water (Abstraction for
drinking) 1996 Water Supply Regulations 2000 Water Framework Directive EA Advice
Arsenic 50 10 50
Selenium 10 10
Cadmium 5 5 1.5
Chromium 50 50 32
Copper 50 2,000 28
Lead 50 10 72
Nickel 20 20
Zinc 3,000 125
Boron 1,000
Mercury 1 1 0.07
Petroleum Hydrocarbons 10
1.1,1-Trichloroethane 100
1.1 Dichloroethane 100
1,2-Dichloroethane 8 10
1,1-Dichloroethene 100
Benzene 1 10
Ethylbenzene 10
Tetrachloroethene 10 10
Toluene 50
Trichloroethene 10 10
Vinyl Chloride 0.5
Trichloromethane 25
Xylenes 30
Chloroethane 100

In the context of waste soils generated by remediation and\or groundworks activities on brownfield sites, the following definitions (from the
Landfill Regulations 2002) apply:

. Inert (e.g. uncontaminated ‘natural’ soil, bricks, concrete, tiles & ceramics)

. Non-Hazardous (e.g. soil excavated from a contaminated site which contains dangerous substances, but at concentrations below
prescribed thresholds)

. Hazardous (e.g. soil excavated from a contaminated site which contains dangerous substances at concentrations above prescribed
thresholds)

Dangerous substances include compounds containing a variety of determinants commonly found in contaminated soils on brownfield sites, for
example arsenic, lead, chromium, benzene efc.

Landfill operators require Waste Acceptance Criteria (WAC) laboratory data, if soil waste is classified as hazardous, and such waste must have
been subjected to pre-tfreatment. However, subject to WAC testing it may be possible to classify it as stable, non-reactive hazardous waste,
which can be placed within a dedicated cell within the non-hazardous landfill.

Lithos typically only include WAC analysis in site investigation proposals and reports, if significant off-site disposal (of soil classified as hazardous
waste) is anticipated, for example where redevelopment proposals include basement construction etc. If off-site disposal of soils classified as
hazardous waste during redevelopment is anticipated, then WAC analysis should be scheduled at an early stage in the remediation
programme. However, organic compounds (BTEX, TPH, PAH etc) are the most common contaminants that result in soils being classed as
hazardous, and these contaminants can often be dealt with by alternative technologies (eg by bioremediation or stabilisation) and
consequently retentfion on site is often possible.

It should be noted that non-hazardous soil waste can go to a non-hazardous landfill facility; no further testing (eg WAC) is required.
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Possible action in event of Tier 1 exceedance

Should any of the Tier 1 criteria detailed above be exceeded, then three potential courses of action are available. (The first is only applicable
in terms of human health, but the second and third could also be applied to groundwater or landfill gas).

1. Undertake further statistical analysis following the approach set out in “Guidance on Comparnng Soil Contamination Data with a Crtic al
Concentration - CLAIREand CIEH, May 2008" in order to determine whether contaminant concentrations of inorganic contaminants
within soil\fill actually present a risk (only applicable to assessing the risk to human health).

2. Carry out a more detailed quantitative risk assessment in order to determine whether contamination risks actually exist.

3. Based on a qualitative risk assessment, advocate an appropriate level of remediation to “break” the pollutant linkage - for example the
removal of the contaminated materials or the provision of a clean cover.

Prior to undertaking any statistical analysis the issue of the averaging area requires further consideration. The CL:AIRE\CIEH document still refers
to CLR 7, which suggests averaging area should reflect receptor behaviour and therefore might be a single garden, or an open area used by
the local community as a play area. This approach to averaging areas is considered applicable within the context of Part IIA of the
Environmental Protection Act (EPA) 1990, in terms of an existing residential development.

However, Lithos consider the concept of a single garden as an averaging area to be inappropriate with respect to brownfield redevelopment,
which is regulated by the planning regime. In this context, confamination across the entire site needs to be characterised by reference to the
Conceptual Site Model. Consequently, Lithos gather and analyse sample results by fill type, and\or by former use in a given sub-area of the site,
before undertaking statistical analysis; ie the averaging area is associated with the extent of a particular fill type, or an area affected by
spillage\leakage.

In terms of brownfield redevelopment, this is considered a more appropriate methodology which provides a more representative sample
population for statistical analysis. As such the entire site is considered in terms of the proposed end use, be this residential with, or without gardens.

Analysis by soil\fill type is appropriate for essentially immobile contaminants associated with a particular fill type, for example arsenic in colliery
spoil, metals in ash & clinker, sulphate in plaster-rich demolition rubble etc.

Analysis by former use is appropriate where more mobile contaminants have entered the ground, for example diesel associated with leakage
from a former fuel tank, downward migration of leachable metals through granular materials, various soluble contaminants present in a
wastewater leaking into the ground via a fractured sewer etc. In these circumstances, it may be appropriate to undertake statistical analysis of
sample results from a variety of different soil\fill types. However, consideration would have to be given to factors such as porosity which might
influence impregnation of a mobile contaminant into the soil mass, ie contamination would normally be more pervasive and significant in
granular soils than cohesive soils
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Generic notes — geoenvironmental investigations

General

Hazardous gas is considered to be any mixture of potentially explosive, toxic or asphyxiating gases, most notably methane, carbon dioxide and
oxygen (deficiency). In addition, radon, a naturally occurring radioactive gas is also considered. Further information about radon is included
in Notes 01 — Environmental Setfting.

Assessment of potential risks associated with hazardous gas are based on a review of data obtained from the Landmark Information Group, the
Environment Agency and the Local Authority and the British Geological Survey. Reference is also made to historical OS plans, which are
inspected for evidence of backfilled quarries, railway cuttings, colliery spoil tips efc.

Where landfilling has occurred within 250m of the site boundary, the Local Planning Authority may request a landfill gas investigation in
accordance with the Town and Country Planning General Development Order, 1988.

Sources

Potential sources of hazardous gas include:

e Landfill sites

e Made ground, especially where significant depths are present

e Shallow mineworkings associafted with coal extraction

e Geological strata, including peat, organic silts, coal and limestone (reaction with acidic waters), granite (radon)
e Groundwater can sometfimes act as a “carrier” for hazardous gas

e Leakages from pipelines or storage tanks

e Sewers, septic tanks and cess pits

Generation

Wherever biodegradable material is deposited, landfill gas (principally a mixture of methane and carbon dioxide) is likely to be generated by
microbial activity. Carbon dioxide is an asphyxiant and toxic; methane is flammable and a mixture containing between 5% and 15% methane
by volume in air is explosive. Landfill gas in the ground is unlikely in itself to pose a significant risk, though it may damage vegetation. However,
infiltration of landfill gas into confined spaces (e.g. cellars, services, etc) may give rise to considerable risk.

There is no typical figure for the length of time that landfill gas will be evolved, but at many sites significant gas generation continues for at least
15 years after the last deposit of waste.

Migration

Gas migration from a landfill site may occurin several ways. It may migrate through adjacent strata; the distance of migration being dependent
on the pressure gradients, volume of gas and permeability of the strata. Where there are faults, cavities and fissures within the strata, gas may
move considerable distances. Other migration pathways for gas include man-made features such as mine shafts, roadways and underground
services.

Gas migration is influenced by a number of climatic factors, such as atmospheric pressure variations, water table level variations and the
influence of a covering of snow orice over the surface of the site and surrounding area.

Gas monitoring procedure

Lithos adopt a standard gas monitoring procedure, in accordance with CIRIA guidance. This procedure involves the measurement, in the
following order of:

e Atmospheric temperature, pressure and ambient oxygen concentration

e Gas emission rate

e Methane, oxygen and carbon dioxide concentrations using an infra-red gas analyser

e Standing water level using a dipmeter.

In addition, ground conditions at each sampling location are recorded together with prevailing weather conditions and any other observations

such as any vandalism. Where samples of gas are required for laboratory analysis, Gresham Tubes or multi-layer Tedlar / ALTEF sampling bags
are used. Gas concentrations in the well are typically recorded immediately before and after retrieval of a sample.

Current guidance

CIRIA Report 151 (1995)" identified that there was inadequate guidance on trigger concentrations for ground gases. CIRIA concluded that the
most important aspect of a gas regime below or adjacent to a site was the surface emission rate, i.e. how quickly the gas is coming out of the
ground. The lower the surface emission rate the lower the risk. CIRIA Report C665 (2007) advocates two methodologies for characterising sites:

A — All developments except low rise housing. The advocated methodology is that proposed by Wilson & Card, 19991
B — Low rise housing. An alternative (traffic light) methodology, derived by Boyle and Witherington, 2006" for NHBC

Both methodologies refer fo Gas Screening Values (GSV); previously referred fo as limiting borehole gas volume flow.
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LI'THOS.

Generic notes — geoenvironmental investigations

A - All developments except low rise housing

(Wilson & Card, 1999)" revised Table 28 of CIRIA 149 in terms of borehole gas volume flow rate (now GSV) in order to achieve a more consistent
design of profection measures. This was done to reflect the importance of recognising the gas surface emission rate. Wilson & Card then
developed a method for classifying gassing sites (Table 1 below), which took info account the combined gas concentration and GSV.

Ch teristi
:I::: "eor: ' G(gHS‘ C;?zrgrlg(l\;z:;le, Additional limiting factors Typical source of generation

1 <0.07 Methane not to exceed 1% v/v and carbon dioxide not Nigiiural sefiswitin lew @rgemie Gamten
to exceed 5% v/v
Borehole air flow rate not to exceed 70 litre/hr otherwise - .

2 <07 increase to Characteristic Situation 3 INefiureel] sl (il peetiengiere ceniizmii

S <3.5 Old landfill, inert waste, mineworkings flooded.

4 <15 Mineworkings — susceptible to flooding,

— . . completed landfill, inert waste

Quantitative Risk Assessment required to evaluate scope

5 <70 of protection measures. Mineworkings unflooded, inactive

6 >70 Recent landfill site

Notes: Bore hole flow rate =volume ofgas(regardlessofcomposition) which isescaping from well (I/hr). Gas Screening Value (litre /hour) = gas
concentration (%) /100 xbore hole flow rate (l/hr). T faciitate design imple me ntation, the limiting valuesforboth methane and carbon dioxide
are identical

B - Low rise housing.

NHBC have developed a characterisation system similar to that of Wilson & Card above, but specific to low-rise housing development (Boyle
and Witherington) (Table 8.7). This approach compares measured gas emission rates with generic “Traffic Lights”. The Traffic Lights include
“Typical Maximum Concentrations” for initial screening, and risk-based Gas Screening Values (GSVs) for consideration of situations where the
Typical Maximum Concentrations are exceeded. Calculations are carried out for both methane and carbon dioxide and the worst case
adopted in order to establish the appropriate protection measures.

Table 8.7 NHBC Traffic light system for 150 mm void

Methane ! Carbon Dioxide *

Traffic Light Maximum | Gas Screening o Maodmum | Gas Screening
Classification entration Value 148 [ Value 1348
1 0.16 5 0.78
Amber 1
- 5 0.63 10 1.56
20 1.56 30 i3
Notes:
1. The worst gas-regime identified at the site, either methane or carbon dioxide, recorded from monitoring in the worst temporal conditions,
will be the decider for which Traffic Light and GSV is allocated.
2. Generic GSVs are based on guidance contained within “The Building Regulations: Approved Document C” (2004) and assume a sub-
floor void of 150 mm thickness.
3. A leak of gas from the sub-floor void into a small room (e.g. downstairs toilet with soil pipe potentially passing into sub-floor void) of
dimensions 1.50m x 1.50m x 2.50m, with a total room volume of 5.63m?3 has been considered.
4, The GSV, in litres per hour, is as defined in Wilson and Card (1999) as the borehole flow rate multiplied by the concentration in the air
stream of the particular gas being considered.
5. The Typical Maximum Concenfrations can be exceeded in certain circumstances should the conceptual site model indicate it is safe to

do so. This is where professional judgment will be required, based on a thorough understanding of the gas regime identified at the site
where monitoring in the worst temporal conditions has occurred.

6. The GSV thresholds should not generally be exceeded without completion of a detailed gas risk assessment taking into account site -
specific conditions.

i Hame s CR, Withe nngton PJand Mc Entee JM (1995). Ihtepre ting me asure mentsofgasin the ground. CIRIA Report 151
i CIRIA (2007) — Asse ssing nsksposed by hazardousground gasesto buildings.
Wilson SA and Card GB (Fe bruary 1999). Reliability and Riskin Gas Prote ction De sign. Ground Engineernng.

Boyle & Withe nington (2006) - Guidance onevaluationon developme nt proposalson site swhere methane and carbon dioxide are pre sent, incormpormnting “traffic
lights”. Report Ref. 10627-R01-(02), for NHBC

v Wilson SA and Card GB (Fe bruary 1999). Reliability and Riskin Gas Prote ction De sign. Ground Engineenng.
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Background

Soakaways have been the traditional way to dispose of stormwater from buildings and paved areas remote from a public sewer or
watercourse. Inrecent years, soakaways have been used within urban, fully-sewered areas to limit the impact on discharge of new upstream
building works, and to avoid costs of sewer up-grading outside a development.

Soakaways are increasingly seen as a more widely applicable option alongside other means of stormwater confrol and disposal. Soakaways

must store the immediate stormwater run-off and allow for its efficient infilfration into the adjacent soil. They must discharge their stored water

sufficiently quickly to provide the necessary capacity to receive run-off from a subsequent storm. The time taken for discharge depends upon

the soakaway shape and size, and the surrounding soil’s infiltration characteristics. Soakaways can be constructed in many different forms

and from a range of materials.

BRE Digest 365, DG365: 1991 describes design and construction procedures, explains how to calculate rainfall design values and soil infiltration

rates, and gives design examples. Further advice is provided in NHBC Standards Chapter 5.3 (Section 9 & Appendix F), Building Regulations

Section 3 of Approved Document H (Drainage & Waste Disposal), and Chapter 13 of CIRIA’s SUDS Manual (C753:2015).

Soakaways should generally be built on land lower than or sloping away from buildings and be sited at least 5m from the foundations of a

building.

BRE365 states that ‘Groundwater should not rise to the level of the base of the soakaway during annual variations in the water table’ this is

further reinforced in Chapter 13 of CIRIA C753:2015 which states that: “A minimum distance of Im between the base of the infiltration system

and the maximum lkely groundwaterlevel should always be adopted. This is to minimise the nsk of groundwater nsing into the infiltration

component and reducing the avaidable storage volume, to protect the functionality of the infiliration process by e nsuning a sufficient depth of

unsaturated materal and to protect the groundwater fom any contamination in the run-off’. There may be a requirement fo install

groundwater monitoring wells af a site in order to monitor seasonal variations in groundwater level at least over a wet winter period.

Soakaways should not be sited on sloping sites, an assessment should also be made to ensure that infilfrating water will not cause a rise in

groundwater levels, waterlogging of downhill areas or springs, and that slopes are not made unstable.

Made ground (and ground within 5m of deep fill) is not generally regarded as suitable for soakaways, due to the potential for inundation

seftlement and the leaching of contaminants.

Chalk: CIRIA C574:2002 notes that concentrated ingress of water into the chalk can initiate dissolution, particularly in low-density chalk. For

this reason, soakaways should be sited well away from foundations for structures, roads or railways:-

e in areas where dissolution features are known fo be prevalent, soakaways should be avoided but, if unavoidable, should be sited at least
20m away from foundations etc

e where the chalk is of low density (weak), or where density is not known, soakaways should be sited at least 10m away from foundations

e where the chalk is of medium density, or higher (moderately weak), soakaways should be sited at least 5m away from foundations

Test methodology

Lithos undertake soakaway tests in general accordance with BRE Digest 365 “Soakaway Design”. The BRE Digest recommends that each
soakaway pit is filled and allowed to drain three times to near empty; the three fillings to be on the same or consecutive days. However, each
test can take over 2 hours to complete and therefore pits are often only filled and allowed to drain on one occasion, due to the time
constraints imposed on the investigation

Three filling\drainage cycles are more important where drainage is primarily via fissures, most notably within a rock mass. Initial drainage
within the rock mass may be high, as the fissures fill with water, giving the impression (if only one cycle is undertaken) that soakaways would be
a suitable drainage solution. If infiltration through the matrix of the rock is low, then drainage from the test pit becomes slow as the fissures
become saturated.

For non-fissile, granular soils infiltration is via the matrix, and consequently one filling\drainage cycle is generally considered sufficient.
Soakaway pits are typically excavated to a depth of about 2.5m using a mechanical excavator equipped with a 0.3m wide bucket. The
soakaway test pits are rapidly filled with water to the top of the test section. The fall in water level is then monitored at regular intervals.

Infiltration rates

Infiltration rates for each soakaway test are calculated (where possible) in accordance with BRE Digest 365. This design takes intfo account
the time of emptying the soakaway pit between 25% and 75% of its effective depth. The effective depth is calculated from the starting water
level to the soakaway pit base. Where the water level did not fall to 25% effective depth, the data was interpolated in order to obtain a
representative infiltration rate.

Soakaway design

Soakaway design should be carried out by a suitably qualified and experienced Drainage Engineer, in accordance with BRE Digest 365 using
the infiltration rates calculated from soakaway testing during a ground investigation.

It is generally assumed that soakaways become impracticable on residential developments when:
e A chamber type design requires a square pit with side length in excess of 1.8m, or an effective depth greater than 1.5m.
e Atrench type design requires a length greater than about 10m, or an effective depth greater than 1.5m.

Increasing the soakaway effective depth might offer a solution, but consideration should be given to:

e Standing groundwater level

e Depth to base of permeable strata

e Cost of excavation

Soakaway percolation in some rock types is predominately via the vertical joints within the rock mass. The relatively small-scale soakaway test

pits may not intercept such joints and this can result in variable test results. However, it is likely that the larger surface area of a completed
soakaway within the development will intercept such joints.
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21st February 2020 L |T HQS

Mr J Franklin Registered in England 07068066
Sovnls. Parkhill
3 Wellington Place Wetherby
Leeds West Yorkshire
LS1 4AP LS22 5D7

7 01937 545 330

www.lithos.co.uk

Dear Josh
Smithy Wood Lane, Dodworth

Further to your recent invitation, please find attached our proposal for undertaking a site investigation
on the above land. We understand that your client’s site is being marketed for proposed residential
development, including traditional 2 storey domestic dwellings with associated gardens, POS and
adoptable roads and sewers; although no layout is available yet.

Review of the information supplied suggests that the site consists of two parcels of land of
approximately 1.0 hectare and 4.4 hectares west and east of Smithy Wood Lane respectively.
Review of Google Maps suggests both parcels are in use as arable farmland.

Lithos have previously issued a Preliminary Geoenvironmental Appraisal Report (ref. 1979/1 dated
June 2015) to the Wentworth Trustees. This report focussed on the smaller parcel of land in the west,
but included search information from Landmark and the Coal Authority for the whole site.

Key findings of Report 1979/1 were that the site:

e Appears to have remained undeveloped throughout its history, with the exception of a former
reservoir in the south-west,

e Islocated within 250m of two landfill sites,
e s not within a groundwater source protection zone,
e Isunderlain by up to 3 coal seams at shallow depth.

Brief examination of the relevant geological map suggests the site is underlain by undifferentiated
Coal Measures strata with no overlying drift deposits.

This site is located within a Coal Mining Development High Risk Area, therefore an up to date
consultant’s mining report will be obtained. Based on examination of the geological map, the
maijority of the site is likely to be at risk from any workings within the Lidgett Coal seam, and the north-
east is atf risk from both the Swallow Wood and Haigh Moor coal seams.

It might be that abandonment plans are available for any shallow mineworkings beneath the site. If
so, we would normally obtain copies from the Coal Authority at an additional cost of £*** (initial
enquiry), plus £** for each plan.

Due fo the presence of shallow coal the Local Authority may consider the site to lie within a Mineral
Safeguarding Area. As a consequence of this and the NPPF, the Local Authority may require you to
consider the opportunity to recover (extract) the coal. Our report will include an assessment of the
feasibility of coal extraction.

We will need a Promap or topo survey in CAD format, to provide a base plan for technical drawings
etc. If you do not have one, we could obtain at cost plus £%**,

cams [ i
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LITHOS.

Oursite investigation will be undertaken in accordance with UK good practice (as outlined in BS5930,
BS10175, CLR11 etc). Our Report may not be fully compliant with Eurocode 7 (EC7) and will not
purport to be a Ground Investigation Report, nor a Geotechnical Design Report as defined by EC7.
Our ground appraisal is intended to assist others as they proceed with design of the proposed
development.

This proposal allows for the following works:

Environmental search data and historical maps (which we already have on file), will be
reviewed in order to determine whether past land uses have had any effect on the proposed
development. In addition, published geological plans of the area will be examined.

We will also visit site to undertake a walkover survey.

We have allowed for 2 day'’s frial pitting (around 25no. trial pits), and 5 day’s rotary open
probing to assess risks from coal mining. All trial pits and boreholes will be supervised and logged by
an experienced geoenvironmental engineer.

Given nature of the land and the time of year, we have allowed for pifs o be dug using a tracked
3600 excavator.

This proposal has been put fogether without a recent site visit. If ground conditions are found to be
significantly wet/boggy at the time of the investigation, it may be necessary to hire additional
resources (bog mats, tracked excavators, fractors, stone etc) in order for works to continue. We will
discuss the requirement for any such items and associated costs with you prior to ordering.

We will make every effort to compact arisings and ‘sweep’ them over each . However, you

should be aware that on completion of the investigation, “graves” of spoil (each about 3m long by
Im wide) unsuitable for trafficking, will be left up to 400mm proud at each trial pit location. At this
stage, no allowance has been made for any further reinstatement such as removal of excess arisings,
replacement of turf.

testing will also be carried out in at least 5 pits in order to assess suitability of the ground
for house and highway surface water drainage. This will provide an ‘initial sweep’ at relafively wide
spacings and often with only 1 or 2 fills. It should be noted that if the initial soakaway tests yield
satisfactory results, in order to obtain approvals from the LLFA, Highways etc, the drainage designer
is likely to require further testing: (a) within 25m of proposed chamber locations; and (b) to include 3
fills.

Representative soil samples of natural and man-made ground, including any contaminated samples,
will be taken during the works. In-situ shear strengths of any cohesive soils encountered will be
determined by the use of a hand-held shear vane.

The site is underlain by the Swallow Wood, Haigh Moor and Lidget coal seams, and therefore we
have allowed for the drilling of around 30 to check for the presence of
mineworkings. This drilling should be sufficient to determine whether old mineworkings are present
and pose a significant risk to surface stability of the site. However, if a potential risk is perceived to
exist, further probeholes may be required to delineate the extent of workings in order to obtain fixed
price quotations for the necessary consolidation works.

It will be necessary to submit an application (with the associated fee) to the Coal Authority (CA) for
‘Permission to enter CA mining inferests’; and we have allowed for this. Given the proximity of
surrounding housing (within 50m of much of the western parcel), and in accordance with CA
requirements we have had to assume that the probeholes will need to be advanced using water as
the flushing medium (as reinforced by recent CA guidance on managing the risk of hazardous gas).
Our driling sub-confractor will need to locate the wash outs close to the site, and procure a
standpipe and licence from Yorkshire Water.

Page 2 of &
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With reference to the control, management and disposal of surplus water and flush arising from the
works, (and in order to avoid additional costs associated with the provision of a telehandler to transfer
a weir tank between boreholes, and the provision of a pump to transfer surplus water from the weir
tank to an approved disposal point), we have made provision for a sand bag bund at the foot of
the drilling mast, at each borehole to contain the majority of the drill cuttings. However, we have
assumed that potentially discoloured surplus water will be allowed to flow and settle into the field.

Exploratory holes will be positioned a hand-held GPS (typically +/- 3m accuracy); if required we could
arrange for a to pick-up exploratory holes (and provide co-ordinates/ground levels) for an
E\O cost of £***

Given the likely presence of shallow mineworkings and two landfills within 250m, we have allowed for
the installation of wells in 12 holes and monitoring for hazardous (and any shallow groundwater).

The generation potential of this gas source is considered likely to be Low. Therefore, in accordance
with CIRIA Report C665, we have initially allowed for 9 visits over a é-month period. A hazardous gas
risk assessment will be issued on completion of monitoring.

This will comprise routine soils analysis, including 12 moisture content &
Atterberg limits, and 15 pH & water-soluble sulphate.

This site is greenfield and therefore we could obtain in-situ CBR values from plate tests on site.
However, at this stage routes, formation level and total length, of proposed estate roads are
unknown. Consequently, we will simply estimate CBR values from strata descriptions and
classification test results.

The site is understood to be essentially Greenfield, and therefore testing of potentially

samples should only be required if made ground is encountered in the exploratory holes. However,
we have allowed for analysis of fopsoil (12 samples) to confirm its suitability for re-use. The test suite
will include heavy metals and speciated PAH.

Within in our proposal we have allowed for the screening (ID) of 12 samples for asbestos. In the event
that positive IDs are reported, it is likely that we will need to schedule further analysis (asbestos
quantification), in order to determine the significance of the results. Asbestos quantification is
currently a relatively expensive test and consequently we have not allowed for it at this stage. We
will inform you immediately after receipt of results if we consider asbestos quantification is required.

In order to provide you with sufficient information to enable assessment of
abnormal costs at the earliest opportunity we will issue a concise overview report within 3 days of
fieldwork completion.

On completion of the desk study, fieldwork and laboratory testing a comprehensive, factual and
interpretative report will be issued. This will contain detailed engineering records, laboratory test
results, copies of all relevant correspondence and drawings of the site. The report will include
qualitative risk assessment with respect to both controlled waters and human health. The report will
also include consideration of foundation types.

Fieldwork could be commenced within 3 weeks of receipt of your written instruction to proceed. Our
comprehensive geoenvironmental appraisal report will be issued within 4 weeks of fieldwork
completion. This report will comment on issues associated with hazardous gas, but the gas risk
assessment will not be issued until monitoring is completed.

A completed copy of the Contaminated Land Assessment Form will be included in an Appendix
to our Report.

The attached proposal provides a breakdown of the costs associated with this project.
This breakdown is for information only and the proposal can be regarded as a lump sum price of
x plus VAT. Variation will only occur in the event that a given item is not undertaken or that
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substantial additional works are recommended, in which case we will inform you immediately,
provide costs for the required works, and seek your prior consent.

Our proposal allows for submission of the report to the Local Authority and NHBC, and for submission
of a single piece of subsequent correspondence with each regulator to address any queries they
may have. Any further meetings, correspondence etfc, would be chargeable.

We will submit invoices for this project at the milestones defined below:

e Istmilestone invoice (ltems A, B, C, D & E) within 5 days of fieldwork completion, with exploratory
hole logs and an interim letter report outlining our initial findings

e 2ndmilestone invoice (ltems F, G & H) on issue of the final Sl report

e 3dand final invoice (Item |) after completion of the gas monitoring/issue of the supplementary
letter report

The works outlined above will be carried out in accordance with Lithos’
task- and site- specific Risk Assessments and Method Statements.

Details of welfare will be included within the Method Statements, however, this investigation is
expected to last for at least 3 working days and therefore this proposal includes for provision of a
Welfare Unit, with the benefit of full canteen facilities, hot water with full size sink, toilet and drying
room.

are required in order to protect operatives from the hazards associated with striking
buried services and avoid potentially substantial disruption\repair costs. We will make every effort
not to damage any services (including review of utility plans and use of a CAT detector). However,
Lithos cannot accept liability for damage to any underground services that are not accurately
marked on plans made available to us prior to commencement of our field investigation, or have
not been accurately marked on the ground by a responsible third party (e.g. utility company, site
owner).

If you have copies of the necessary utility plans (including electricity, gas, water, drainage &
telecom), it would be appreciated if you could forward these prior to the proposed fieldworks.
However, if you do not have the necessary plans, Lithos will obtain them direct from each of the utility
companies.

Under the Regulations 2015, Lithos must be provided with pre-construction information already
in your possession, or information that can reasonably be obtained through sensible enquiry. This
information must be relevant to the project, have an appropriate level of detail, and be
proportionate to the nature of the risks.

This work will be undertaken in accordance with our Standard Terms and
Conditions, a copy of which are enclosed.

At the time of writing, we understand that our report is solely for Wentworth Trustee's benefit.
However, it is anticipated that eventually a third party (the Developer) will wish to rely on our report.
We confirm that we will assign, free of charge, the benefit of our Report(s) to the Developer onreceipt
of an instruction from Wentworth Trustees. In the event that both Wentworth Trustees and the
Developer require reliance, or if more than one Developer requires reliance, a warranty will be
required. We confirm that we will consent to a request from Wentworth Trustees to enter a collateral
warranty, provided it is our approved standard form, and subject to payment of a fee to cover our
legal and incidental costs. We will require approval from our insurers if more than one beneficiary
requires a warranty, or if the proposed warranty is not Lithos' approved standard form.
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LITHOS.

It is hoped the above is sufficient for your present needs. However, should you require any further
information, please contact the undersigned.

Yours sincerely

PR

Matt Thompson

Associate Director

for and on behalf of

LITHOS CONSULTING LIMITED
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7.2

DEFINITIONS AND INTERPRETATION

In this Agreement, unless the context otherwise requires, the following words and expressions have the
following meanings:

“Agreement” shall mean these Terms (entitled “Terms and Conditions for the Appointment of Lithos
Consulting”), the Proposal, any document recording the Client's unequivocal acceptance of the
Proposal and any other documents or parts of other documents expressly referred to in any of the
foregoing:

“Client" shall mean the party for whom the Services are being provided by Lithos;

“Documents” shall mean all documents of any kind and includes plans, drawings, reports, programmes,
specifications, Bills of Quantities, calculations, letters, e-mails, faxes, memoranda, films and photographs
(including negatives), or any other form of record prepared or provided or received by, or on behalf of
Lithos, and whether in paper form or stored electronically or on disk, or otherwise;

“Lithos" shall mean Lithos Consulting Limited whose registered office is at Parkhil, Walton Road,
Wetherby, West Yorkshire, LS22 5DZ.

“Intellectual Property” includes all rights to, and any interests in, any patents, designs, frade marks,
copyright, know-how, trade secrets and any other proprietary rights or forms of intellectual property
(protectable by registration or not) in respect of any technology, concept, idea, data, programme or
other software (including source and object codes), specification, plan, drawing, schedule, minutes,
correspondence, scheme, programme, design, system, process logo, mark, style, or other matter or
thing, existing or conceived, used, developed or produced by any person;

“Parties" shall mean the Client and Lithos

“Project" shall mean the project described in the Proposal and any enquiry from the Client on which
Lithos has based its Proposal;

“Proposal” means the offer document prepared by Lithos in response to an enquiry or otherwise, in
connection with the proposed provision of the Services;

“Services" means the work and services relating to the Project to be provided by Lithos pursuant to the
Agreement and as set outin the Proposal and shall include any additions or amendments thereto made
in accordance with these Terms;

“Terms" means these terms entitled “Lithos Consulting Terms of Appointment".

Words importing the singular only shall also include the plural and vice versa, where the context requires.
Words importing persons or parties shall include firms, corporations and any organisation having legal
capacity and vice versa, where the context requires; and words importing a particular gender include
all genders.

The sub-headings to the clauses of these Terms are for convenience only and shall not affect the
construction of the Agreement.

A reference to legislation includes that legislation as from time to time amended, re-enacted or
substituted and any Orders in Council, orders, rules, regulations, schemes, warrants, by-laws, directives
or codes of practice issued under any such legislation.

In the event of conflict between the documents forming part of the Agreement, the Proposal shall
prevail, followed by the Terms.

APPOINTMENT

The Client agrees to engage Lithos and Lithos agrees to provide the Services in accordance with the
provisions of the Agreement.

OBLIGATIONS OF LITHOS

Lithos shall perform the Services using the reasonable standard of skill and care normally exercised by
similar professional Environmental firms in performing similar services under similar conditions.

Lithos shall use all reasonable endeavours to perform the Services in accordance with all relevant
environmental and safety legislation.

OBLIGATIONS OF THE CLIENT

Throughout the period of this Agreement the Client shall afford to Lithos or procure the affording to
Lithos of access to any site where access is required for the performance of the Services.

The Client accepts responsibility for ensuring that Lithos is nofified in writing of all special site and/or plant
conditions, including without prejudice to the generality of the foregoing, the existence and precise
location of all underground services, cables, pipes, drains or underground buildings, constructions or
any hazards known or suspected by the Client, which the Client shall clearly mark on the ground or
identify on accurate location plans supplied fo Lithos prior to the commencement of the Services. The
Client shall also inform Lithos in writing of any relevant operating procedures including any site safe
operating procedures and any other regulations relevant to the carrying out of the Services. The Client
shall indemnify Lithos against all costs, claims, demands and expenses arising as a result of any non-
disclosure in this respect, including but not limited to indemnification against any action brought by the
owner of the land or otherwise.

If the Client discovers any conflict, defect or other fault in the information or designs provided by Lithos
pursuant to the Agreement, he will advise Lithos in writing of such defect, conflict or other fault and
Lithos shall have the right to rectify the same or where necessary, to design the solution for rectification
of any works carried out by others pursuant the conflicting, defective or in any other way faulty
information or designs.

INTELLECTUAL PROPERTY

The copyright in all Intellectual Property prepared by or on behalf of Lithos in connection with the Project
for delivery to the Client shall remain vested in Lithos.

The Client shall have a non-exclusive licence to copy and use such Intellectual Property for purposes
directly related fo the Project. Such licence shall enable the Client to copy and use the Intellectual
Property but solely for its own purposes in connection with the Project and such use shall not include
any licence to reproduce any conceptual designs or professional opinions contained therein nor shall
itinclude any license to amend any drawing, design or other Intellectual Property produced by Lithos.
Should the Client wish to use such Intellectual Property in connection with any other works or for any
other purpose not directly related to the Project or wish to pass any Intellectual Property to any third
party, it must obtain the prior written consent of Lithos. The giving of such consent shall be at the
discretion of Lithos and shall be upon such terms as may be required by Lithos. Lithos shall not be liable
for the use by any person of such Intellectual Property for any purpose other than that for which the
same were prepared by or on behalf of Lithos.

Ownership of any proposals submitted to the Client that are not subsequently confirmed as part of the
Services to be provided for the Client remain with Lithos and such proposals must not be used as the
basis for any future work undertaken by the Client or a third party and no liability can be accepted
howsoever arising from such proposals.

In the event of the Client being in default of payment of any fees or other amounts due, Lithos may
suspend further use of the licence on giving 2 days’ notice of the intention to do so. Use of the licence
may be resumed on receipt of the outstanding amounts.

TITLE

Lithos shall fransfer only such title or rights in respect of the Documents as it has, and if any part is
purchased from a third party Lithos shall transfer only such fitle or rights as that party had and has
fransferred to Lithos.

Title in the Documents shall remain with and shall not pass to the Client until the amount due under the
invoice(s) (including interest and costs) has been paid in full.

Until title passes, the Client shall hold the Documents as bailee for Lithos and shalll store or mark them so
that they can at all times be identified as the property of Lithos.

At any time before title passes (save and except where payment is not due), but only after prior
consultation with the Client, Lithos may without any liability to the Client repossess and use or sell all or
any of part of the Documents and by doing so terminate the right of the Client to use, sell or otherwise
dealin the Documents.

Lithos may maintain an action for the price of the Documents notwithstanding that fitle in them has not
passed to the Client.

CONFIDENTIALITY AND DATA PROTECTION

Lithos undertakes not to divulge or disclose to any third party without the written consent of the Client
information which is designated confidential by the Client or which can reasonably be considered to
be confidential and arises during the performance of the Services unless required to do so by law or
necessary in the proper performance of its duties in relation to the Project, or in order to make full frank
and proper disclosure to its insurers or infended insurers, or to obtain legal or accounting advice.
Subject to the above and Lithos' Privacy Policy which can be found on www.lithos.co.uk, Lithos shall be
permitted fo use information related to the Services it provides in connection with the Project for the
purposes of marketing its services and in proposals for work of a similar type.
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THIRD PARTIES

The Agreement or any part thereof or any benefit or interest thereunder may not be assigned by the
Client without the prior written consent of Lithos. The giving of such consent shall be at the discretion of
Lithos and Lithos will only agree to an assignment on its terms and in return for payment of a fee by the
Client to Lithos to cover Lithos' legal and other costs associated with any assignment.

The Agreement shall not confer and shall not purport to confer on any third party any benefit or any
right to enforce any term of this Agreement for the purposes of the Contracts (Rights of Third Parties)
Act 1999 or otherwise.

Lithos will consider and may consent to any request from the Client for Lithos to enter a collateral
warranty with a third party with regard to the Services provided under the Agreement. The giving of
such consent shall be at the discretion of Lithos and Lithos will only enter a collateral warranty on its
terms and in return for payment of a fee by the Client fo Lithos to cover Lithos' legal and other costs
associated with any collateral warranty.

INSURANCE

Lithos warrants to the Client that there is in force a policy of Professional Indemnity insurance covering
its liabilities for negligence under this Agreement, with a limit of indemnity of £5,000,000 (FIVE MILLION
POUNDS) any one claim, save for pollution and contamination claims and asbestos claims both of
which carry £2,000,000 (TWO MILLION) in the aggregate cover. This policy is annually renewable and
whilst renewal is not automatic, Lithos agrees to use reasonable endeavours to maintain such insurance
at all times until six years from the date of the completion (or termination) of the Services under the
Agreement, provided such insurance is available at commercially reasonable rates having regard, inter
alia, to premiums required and policy terms obtainable.

If for any period such insurance is not available at commercially reasonable rates, Lithos shall forthwith
inform the Client and shall obtain in respect of such period such reduced level of Professional Indemnity
insurance as is available and as would be fair and reasonable in the circumstances for Lithos fo obtain.

LIMITATIONS ON LIABILITY

Unless otherwise agreed in writing, Lithos' liability under or in connection with the Agreement whether in
contract, fort, negligence, breach of statutory duty or otherwise (other than in respect of personal injury
or death) shall be limited to and shall not exceed the lesser of either five million poundsin the aggregate
(unless it is a pollution, contamination or asbestos claim in which case it is two milion pounds in the
aggregate) or 10 times the total value of invoices issued to the Client for consultancy work instructed
under the Agreement.

No action or proceedings under or in respect of the Agreement whether in contract, fort, negligence,
under statute or otherwise shall be commenced against Lithos after the expiry of a period of six years
from the date of the completion (or termination) of the Services under the Agreement.

Whilst Lithos will scan all potential exploratory locations with a Cable Avoidance Tool, Lithos shall not be
liable for any damage to underground services, cables, pipes, drains or underground buildings,
constructions and the like which were either not marked on site or for which accurate plans were not
provided.

Lithos shall not be liable for the cost of rectifying any defect, conflict or other fault in the information or
designs provided by Lithos or for the cost of designing a solution for and rectifying any subsequent works
carried out by others pursuant to the conflicting, defective or in any other way faulty information or
designs, unless Lithos has been advised in writing of the same by the Client and has been given the
opportunity to rectify the same or where necessary, to design the solution for rectification of any
subsequent works carried out by others pursuant to the same.

PAYMENT
Invoices for services rendered will be submitted for payment in accordance with the Proposal.

The due date for payment is the date of the invoice and the final date for payment is 28 days from the
date of the invoice.

If the Client disputes the amount included for payment in an invoice a written notice must be served
on Lithos by the Client not later than 14 days before the final date for payment. If no notice is given the
amount due shall be the amount stated in the invoice.

In the event of failure on the part of the Client fo pay any monies in accordance with the foregoing
payment provisions, Lithos will be entitied to charge interest on any monies owed fo it by the Client,
such interest to be at arate of 8% above the base rate of a clearing bank from time to time calculated
from the final date for payment to the date of actual payment on a compound basis.

DELAY

Lithos will comply with any timescale agreed for completion of the Services unless delayed or prevented
by circumstances beyond its reasonable confrol and in the event of any such circumstances arising
Lithos undertakes to complete the Services within areasonable period, but will not be liable to the Client
for any delay as a result.

TERMINATION

The Agreement may be terminated by either party in the event of the other making a composition or
arrangement with its creditors, becoming bankrupt, or being a company, making a proposal for a
voluntary arrangement for a composition of debts, or has a provisional liquidator appointed, or has a
winding-up order made, or passes a resolution for voluntary winding-up (except for the purposes of a
bona fide scheme of amalgamation or reconstruction), or has an administrator or an administrative
receiver appointed to the whole or any part of its assets. Notice of termination must be given to the
party which is insolvent by the other party.

If for any reason the performance of the Services by Lithos is suspended for a period in excess of three
calendar months then Lithos shall be entitled to terminate its appointment in respect of the Services by
seven days written nofice to the Client.

If the Client shalll fail to pay in full any sum due under the terms of the Agreement by the final date for
payment for that sum and no effective notice of intention to withhold payment has been issued, Lithos
may serve written notice on the Client demanding payment within 14 days of such nofice. If the Client
shall fail fo comply with such notice, Lithos shall be entitled to terminate its employment under the
Agreement forthwith.

Any termination of the appointment of Lithos howsoever caused shall be without prejudice to the right
of Lithos to require payment for all services performed up to the date of such termination including but
not limited to payment of a fair and reasonable proportion of any figure identified in the Proposal or
otherwise for fees in respect of a particular service which Lithos has started, but not completed.

NOTICES

Any notice provided for in the Agreement shall be in writing and shall be deemed to be properly given
if delivered by hand or sent by first class post to the address of the relevant party as may have been
notified by each party to the other or, in the absence of nofification, fo the address of Lithos set out
above or to the registered address of the Client.

Such notice shall be deemed to have been received on the day of delivery if delivered by hand or on
the second working day after the day of posting if sent by first class post.

ENTIRE AGREEMENT

The Agreement constitutes the complete and entire agreement between the Client and Lithos with
respect fo the Services and supersedes any prior oral and/or written warranties, terms, conditions,
communications and representations, whether express or implied and any claim against Lithos in
respect of the Services can only be made in contract under the provisions of the Agreement and not
otherwise under the law or tort or otherwise.

No amendments, modifications or variation of the Agreement shall be valid unless made in writing and
agreed to by both the Client and Lithos; such agreement must be recorded in writing by at least one
of the Parfies.

Lithos will not be bound by any standard or printed terms or conditions furnished by the Clientin any of
its documents unless Lithos specifically states in writing separately from such documents that it intends
such terms and conditions to apply.

DISPUTES AND GOVERNING LAW

The Agreement shall be governed by and construed in accordance with English law and the Parties
irevocably and unconditionally submit to the jurisdiction of the English Courts.

Where the Housing Grants, Construction and Regeneration Act 1996 applies, any dispute between the
Parties may be referred to adjudication in accordance with The Scheme for Construction Confracts

Regulations 1998 or any amendment or modification thereof being in force at the time of the dispute,
as applicable to England, Wales, Scotland and Northern Ireland.
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From: sJoshua Franklin

To: Matt Thompson

Ce: Andrew Nicholson; Matthew Jones

Subject: RE: Quotation Request - Smithy Wood Lane, Dodworth, Barnsley, S75 3QW
Date: 09 March 2020 16:05:09

Attachments: it

Good afternoon Matt;lew,

Thank you for your Phase 1 & Phase Il quote below. | am pleased to say that my client would like to instruct the work accordingly — to include soakaway testing. | have copied in Andrew
Nicholson at Barker Gotelee, who is the solicitor handling matters for the landowner. Please can you invoice the following address:

Messrs R E Barker and J A Nicholson as trustees of the th i care of 41 Barrack Square, Martlesham Heath, Ipswich, IP5 3RF.

Please arrange for works to begin ASAP - can you let me know when you intend upon undertaking the works and | will arrange access.

Many thanks, Josh

Josh Franklin BA(Hons) MPhil MRICS
Associate
Development

Savills, 3 Wellington Place , Leeds LS1 4AP
Tel +44 (0) 113 220 1258
Mobile  :+44 (0) 7807 999 923
Email : JFranklin@savills.com
Website : http://www.savills.co.uk

b% Before printing, think about the environment

From: Matt Thompson [mailto:Matt.thompson@lithos.co.uk]

Sent: 21 February 2020 12:22

To: Joshua Franklin <JFranklin@savills.com>

Cc: Simon Douglas <SDouglas@savills.com>

Subject: RE: Quotation Request - Smithy Wood Lane, Dodworth, Barnsley, S75 3QW

Hi Josh,
As promised, please find attached our quote for the investigation at Dodworth.

The main issue on here is coal mining, so we've allowed for a comprehensive investigation, including a week of rotary open hole probing (at least c. 30
boreholes). We've also allowed for 9 monitoring visits fo assess gas risks (not the minimum of 6 visits often opted for) because potential mineworkings pose
a greater risk of gas generation.

Soakaways are also included as Item D, so could be removed if not required.

If your client wanted to opt for an ‘exploratory’ investigation, we could reduce the drilling to 2 days, which would reduce Item E down to £***, but
additional drilling would be needed by the developer at a later stage, and their land bids are likely to be more heavily caveated without this information
now.

For a full breakdown of costs, please scroll to the last page, after the T&Cs on the attached letter.
Any queries, please call.

Thanks & regards,

Matt Thompson
Associate Director o
Lithos Consulting Ltd H

M 07814 436 247
DD 01937 545 337 wwwithos.co.uk

From: Joshua Franklin <JEranklin@savills.com>
Sent: 14 February 2020 16:01

To: Matt Thompson <Matt.thompson@lithos.co.uk>
Subject: Quotation Request - Smithy Wood Lane, Dodworth, Barnsley, S75 3QW

Good afternoon Matt,

We have been instructed to seek quotations for a Phase | & Phase Il Ground Investigation report at the below site — Smithy Wood Lane, Dodworth, Barnsley. The subject land comprise two
agricultural fields (larger = 11.09 acres & smaller = 2.72 acres — i.e. total of 13.81 acres).

Please can you send over a quote for the works by the end of next week. We will be instructing the works ASAP.

Kind regards, Josh


mailto:JFranklin@savills.com
mailto:Matt.thompson@lithos.co.uk
mailto:Andrew.Nicholson@barkergotelee.co.uk
mailto:MJones@savills.com
mailto:JFranklin@savills.com
http://www.savills.co.uk/
http://bit.ly/2YGnK03
http://bit.ly/2LGsqxz
http://bit.ly/2PxTTms
http://bit.ly/2LHsdul
http://bit.ly/2P8idvZ
https://www.savills.co.uk/research_articles/229130/294344-0
http://www.lithos.co.uk/
mailto:JFranklin@savills.com
mailto:Matt.thompson@lithos.co.uk

Josh Franklin BA(Hons) MPhil MRICS
Associate
Development

Savills, 3 Wellington Place , Leeds LS1 4AP
Tel +44 (0) 113 220 1258
Mobile  :+44 (0) 7807 999 923
Email : JFranklin@savills.com
Website : http://www.savills.co.uk

b% Before printing, think about the environment

NOTICE: This email is intended for the named recipient only. It may contain privileged and confidential information. If you are not the intended recipient, notify the sender immediately
and destroy this email. You must not copy, distribute or take action in reliance upon it. Whilst all efforts are made to safeguard emails, the Savills Group cannot guarantee that
attachments are virus free or compatible with your systems and does not accept liability in respect of viruses or computer problems experienced. The Savills Group reserves the right to
monitor all email communications through its internal and external networks.

For information on how Savills processes your personal data please see our privacy policy

Savills plc. Registered in England No 2122174. Registered office: 33 Margaret Street, London, W1G 0JD.

Savills plc is a holding company, subsidiaries of which are authorised and regulated by the Financial Conduct Authority (FCA)

Savills (UK) Limited. A subsidiary of Savills plc. Registered in England No 2605138. Registered office: 33 Margaret Street, London, W1G 0JD.
Savills Commercial Limited. A subsidiary of Savills plc. Registered in England No 2605125. Registered office: 33 Margaret Street, London, W1G 0JD.

Martel Maides Limited (trading as Savills). A subsidiary of Savills plc. Registered in Guernsey No. 18682. Registered office: 1 Le Truchot, St Peter Port, Guernsey GY1 IWD
. Registered with the Guernsey Financial Services Commission. No. 57114.

We are registered with the Scottish Letting Agent Register, our registration number is LARN1902057.

Please note any advice contained or attached in this email is informal and given purely as guidance unless otherwise explicitly stated. Our views on price are not intended as a
formal valuation and should not be relied upon as such. They are given in the course of our estate agency role. No liability is given to any third party and the figures suggested
are in accordance with Professional Standards PS1 and PS2 of the RICS Valuation — Global Standards 2017 incorporating the IVSC International Valuation Standards issued
June 2017 and effective from 1 July 2017. Any advice attached is not a formal ("Red Book") valuation, and neither Savills nor the author can accept any responsibility to any
third party who may seek to rely upon it, as a whole or any part as such. If formal advice is required this will be explicitly stated along with our understanding of limitations
and purpose.

BEWARE OF CYBER-CRIME: Our banking details will not change during the course of a transaction. Should you receive a notification which advises a change in our bank
account details, it may be fraudulent and you should notify Savills who will advise you accordingly.


mailto:JFranklin@savills.com
http://www.savills.co.uk/
http://bit.ly/2YGnK03
http://bit.ly/2LGsqxz
http://bit.ly/2PxTTms
http://bit.ly/2LHsdul
http://bit.ly/2P8idvZ
https://www.savills.co.uk/research_articles/229130/294344-0
https://www.savills.co.uk/footer/privacy-policy.aspx
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CONSULTING

Mr G Little
Avant Homes (Yorkshire) Registered in England 07068066
Unit 2 Parkhill
Mariner Court Wetherby

West Yorkshire
PDifklg;,venue S22 5D7
Wakefield 101937 545 330
WF4 3FL www.lthos.co.uk
Dear Gary

Smithy Wood Iane, Dodworth

Further fo your recent invitation, please find attached our proposal for undertaking supplementary
investigation on the above land. We understand that your proposed development will include
traditional 2 storey domestic dwellings with associated gardens, POS and adoptable roads and
sewers; a sketch layout showing 170 units has been provided.

As you know we have already issued an Sl Report (Ref. 1979/2A, dated February 2021), key findings
of which were:

e Appears fo have remained undeveloped throughout its history, with the exception of a former
reservoir in the south-west,

¢ Made Ground was only encountered in the vicinity of a former reservoir (to 0.7m).

e Natural ground typically comprises firm/stiff gravelly Clay, over clayey and sandy Gravel to a
maximum depth of 3.0m.

¢ Middle Coal Measures Bedrock comprising Sandstone, Siltstone & Mudstone was encountered
from depths of between 0.1m and 2.9m

e s underlain by up to 3 coal seams at shallow depth and as a consequence is located within a
Development High Risk Area

¢ Mineworkings have been identified in the Flockton Thick seam in the north, but should be at
sufficient depth not to pose risks of instability. Possible evidence of ‘packed mineworkings' was
encountered in the south-east. No workings have been identified in any other seams at shallow
depth.

Report 1979/2A recommended some further investigation, most notably:

e  Further drilling to remove any residual uncertainty in the south-east.

e Given the very shallow depth to the Lidget, Haigh Moor and Swallow Wood coal, and therefore
the possibility of bell pits, consideration should be given to a geophysical survey.

o Efforts should be made to locate the line of the Champany Hill Fault in the north; initially this
should be done via geophysics (resistivity).

e Following the geophysics, any features identified should be investigated by frial frenching (fault)
and/or means of a topsail strip (mine entries).

Our site investigation will be undertaken in accordance with UK good practice (as outlined in BS5930,
BS10175, LCRM etc). Our Report may not be fully compliant with Eurocode 7 (EC7) and will not
purport to be a Ground Investigation Report, nor a Geotechnical Design Report as defined by EC7.
Our ground appraisal is intfended to assist others as they proceed with design of the proposed
development.

\) CHAS | |
e { Q.QM..S. Constructionline AGS S

B\




LITHOS.

This proposal allows for the following works:

We have allowed for the drilling of about 15 to check for the presence
of mineworkings.

We may undertake some to check for the presence of and/or coal quality.

This drilling should be sufficient to determine whether old mineworkings are present and pose a
significant risk fo surface stability of the site. However, if a potential risk is perceived to exist, further
probeholes may be required to delineate the extent of workings in order to obtain fixed price
quotations for the necessary consolidation works.

We already have ‘Permission to enter CA mining interests’ (valid until 6t April 2021).

If the geophysics survey identifies any features of potential significance, we will investigate these via
(relatively shallow) . A days’ pitting should suffice, but if many features are identified an
additional day or two might be required.

Given nature of the land and the time of year we have allowed for pits to be dug using a tracked
3600 excavator.

We will make every effort to compact arisings and ‘sweep’ them over each frial pit. However, you
should be aware that on completion of the investigation, “graves” of spoil (each about 3m long by
Im wide) unsuitable for trafficking, will be left up to 400mm proud at each trial pit location. At this
stage, no allowance has been made for any further reinstatement such as removal of excess arisings,
replacement of turf.

We have allowed for all exploratory holes to be picked-up by a (co-ordinates/ground levels
will be included on the logs).

No further soils analysis is required.

In order to provide you with sufficient information to enable assessment of
abnormal costs at the earliest opportunity we will issue a concise overview report within 3 days of
fieldwork completion.

On completion of the fieldwork, we will update and re-issue Report 1979/2A.

At the time of writing, fieldwork could be commenced within 3 weeks of receipt of your written
instruction to proceed. Our comprehensive geoenvironmental appraisal report will be issued within
2 weeks of fieldwork completion.

The attached proposal provides a breakdown of the costs associated with this project.
This breakdown is for information only and the proposal can be regarded as a lump sum price of
plus VAT. Variation will only occur in the event that a given item is not undertaken or that substantial
additional works are recommended, in which case we will inform you immediately, provide costs for
the required works, and seek your prior consent.

We will submit our invoice for this project with the final report.

We have obtained a quotation from Phase, copy enclosed, although an update has
been requested to include fault location via resistivity. We understand that Avant will appoint Phase
direct.

The works outlined above will be carried out in accordance with Lithos’
task- and site- specific Risk Assessments and Method Statements.

Details of welfare will be included within the Method Statements. However, this investigation is
expected to last for at least 3 working days and therefore this proposal includes for provision of a
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LITHOS.

Welfare Unit, with the benefit of full canteen facilities, hot water with full size sink, toilet and drying
room.

are required in order to protect operatives from the hazards associated with striking
buried services and avoid potentially substantial disruption\repair costs. We will make every effort
not to damage any services (including review of utility plans and use of a CAT detector). However,
Lithos cannot accept liability for damage to any underground services that are not accurately
marked on plans made available to us prior to commencement of our field investigation, or have
not been accurately marked on the ground by a responsible third party (e.g. utility company, site
owner).

Most developers have copies of the necessary utility plans (including electricity, gas, water, drainage
& telecom), and it would be appreciated if you could forward these prior to the proposed fieldworks.
However, if you do not have the necessary plans, Lithos will obtain them direct from each of the utility
companies.

Under the Regulations 2015, Lithos must be provided with pre-construction information already
in your possession, or information that can reasonably be obtained through sensible enquiry. This
information must be relevant to the project, have an appropriate level of detail, and be
proportionate to the nature of the risks.

If no other designers or contractors have been appointed, Lithos could perform the role of Principal
Contractor but only for the duration of the site investigation outlined in this proposal. If you require
us to perform the role of Principal Contractor, please make this clear in your instruction. It should be
noted that we are noft suitably qualified to perform either role where other designers or contractors
are also appointed.

It is anticipated that the site investigation outlined in this proposal will be undertaken several months
before any construction is commenced on site. Consequently, our works can be considered in
isolation and, given the anficipated number of person days on site, this site investigation is not
nofifiable to the HSE.

This work will be undertaken in accordance with our Standard Terms and
Conditions, a copy of which are enclosed.

It is hoped the above is sufficient for your present needs. However, should you require any further
information, please contact the undersigned.

Yours sincerely

Mark Perrin

Director

forand on behalf of

LITHO S CONSULIING LIMTIED
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Terms and Conditions forthe Appointment ofLithos Consulting Limite d

12
13

42

43

52

53

5.4

55

6.2

6.3

6.4

6.5

7.2

DEFINTTIO NS AND INTERPREIATION

In this Agreement, unless the context otherwise requires, the following words and expressions have the
following meanings:

“Agreement” shall mean these Terms (entitled “Terms and Conditions for the Appointment of Lithos
Consulting”), the Proposal, any document recording the Client's unequivocal acceptance of the
Proposal and any other documents or parts of other documents expressly referred to in any of the
foregoing:

“Client" shall mean the party for whom the Services are being provided by Lithos;

“Documents” shall mean all documents of any kind and includes plans, drawings, reports, programmes,
specifications, Bills of Quantities, calculations, letters, e-mails, faxes, memoranda, films and photographs
(including negatives), or any other form of record prepared or provided or received by, or on behalf of
Lithos, and whether in paper form or stored electronically or on disk, or otherwise;

“Lithos" shall mean Lithos Consulting Limited whose registered office is at Parkhil, Walton Road,
Wetherby, West Yorkshire, LS22 5DZ.

“Intellectual Property” includes all rights to, and any interests in, any patents, designs, frade marks,
copyright, know-how, trade secrets and any other proprietary rights or forms of intellectual property
(protectable by registration or not) in respect of any technology, concept, idea, data, programme or
other software (including source and object codes), specification, plan, drawing, schedule, minutes,
correspondence, scheme, programme, design, system, process logo, mark, style, or other matter or
thing, existing or conceived, used, developed or produced by any person;

“Parties” shall mean the Client and Lithos

“Project" shall mean the project described in the Proposal and any enquiry from the Client on which
Lithos has based its Proposal;

“Proposal” means the offer document prepared by Lithos in response to an enquiry or otherwise, in
connection with the proposed provision of the Services;

“Services" means the work and services relating to the Project to be provided by Lithos pursuant to the
Agreement and as set outin the Proposal and shall include any additions or amendments thereto made
in accordance with these Terms;

“Terms" means these terms entitled “Lithos Consulting Terms of Appointment".

Words importing the singular only shall also include the plural and vice versa, where the context requires.
Words importing persons or parties shall include firms, corporations and any organisation having legal
capacity and vice versa, where the context requires; and words importing a particular gender include
all genders.

The sub-headings to the clauses of these Terms are for convenience only and shall not affect the
construction of the Agreement.

A reference tfo legislation includes that legislation as from time to time amended, re-enacted or
substituted and any Orders in Council, orders, rules, regulations, schemes, warrants, by-laws, directives
or codes of practice issued under any such legislation.

In the event of conflict between the documents forming part of the Agreement, the Proposal shall
prevail, followed by the Terms.

APPOINTMENT

The Client agrees to engage Lithos and Lithos agrees to provide the Services in accordance with the
provisions of the Agreement.

OBLGATIONS OFLITHOS

Lithos shall perform the Services using the reasonable standard of skill and care normally exercised by
similar professional Environmental firms in performing similar services under similar conditions.

Lithos shall use all reasonable endeavours to perform the Services in accordance with all relevant
environmental and safety legislation.

OBLIGATIONS OF THE CLIENT

Throughout the period of this Agreement the Client shall afford to Lithos or procure the affording to
Lithos of access to any site where access is required for the performance of the Services.

The Client accepts responsibility for ensuring that Lithos is nofified in writing of all special site and/or plant
conditions, including without prejudice to the generality of the foregoing, the existence and precise
location of all underground services, cables, pipes, drains or underground buildings, constructions or
any hazards known or suspected by the Client, which the Client shall clearly mark on the ground or
identify on accurate location plans supplied fo Lithos prior to the commencement of the Services. The
Client shall also inform Lithos in writing of any relevant operating procedures including any site safe
operating procedures and any other regulations relevant to the carrying out of the Services. The Client
shall indemnify Lithos against all costs, claims, demands and expenses arising as a result of any non-
disclosure in this respect, including but not limited to indemnification against any action brought by the
owner of the land or otherwise.

If the Client discovers any conflict, defect or other fault in the information or designs provided by Lithos
pursuant to the Agreement, he will advise Lithos in writing of such defect, conflict or other fault and
Lithos shall have the right to rectify the same or where necessary, to design the solution for rectification
of any works carried out by others pursuant the conflicting, defective or in any other way faulty
information or designs.

INTELLEC TUA L PRO PERTY

The copyright in all Intellectual Property prepared by or on behalf of Lithos in connection with the Project
for delivery to the Client shall remain vested in Lithos.

The Client shall have a non-exclusive licence to copy and use such Intellectual Property for purposes
directly related fo the Project. Such licence shall enable the Client o copy and use the Intellectual
Property but solely for its own purposes in connection with the Project and such use shall not include
any licence to reproduce any conceptual designs or professional opinions contained therein nor shall
itinclude any license to amend any drawing, design or other Intellectual Property produced by Lithos.
Should the Client wish to use such Intellectual Property in connection with any other works or for any
other purpose not directly related fo the Project or wish to pass any Intellectual Property to any third
party, it must obtain the prior written consent of Lithos. The giving of such consent shall be at the
discrefion of Lithos and shall be upon such terms as may be required by Lithos. Lithos shall not be liable
for the use by any person of such Intellectual Property for any purpose other than that for which the
same were prepared by or on behalf of Lithos.

Ownership of any proposals submitted to the Client that are not subsequently confirmed as part of the
Services to be provided for the Client remain with Lithos and such proposals must not be used as the
basis for any future work undertaken by the Client or a third party and no liability can be accepted
howsoever arising from such proposals.

In the event of the Client being in default of payment of any fees or other amounts due, Lithos may
suspend further use of the licence on giving 2 days’ notice of the intention to do so. Use of the licence
may be resumed on receipt of the outstanding amounts.

TIE

Lithos shall fransfer only such fitle or rights in respect of the Documents as it has, and if any part is
purchased from a third party Lithos shall transfer only such fitle or rights as that party had and has
fransferred to Lithos.

Title in the Documents shall remain with and shall not pass to the Client until the amount due under the
invoice(s) (including interest and costs) has been paid in full.

Until fitle passes, the Client shall hold the Documents as bailee for Lithos and shall store or mark them so
that they can at all times be identified as the property of Lithos.

At any time before title passes (save and except where payment is not due), but only after prior
consultation with the Client, Lithos may without any liability fo the Client repossess and use or sell all or
any of part of the Documents and by doing so terminate the right of the Client to use, sell or otherwise
dealin the Documents.

Lithos may maintain an action for the price of the Documents notwithstanding that title in them has not
passed to the Client.

CONFDENTIALITY AND DATA PROTECTION

Lithos undertakes not to divulge or disclose to any third party without the written consent of the Client
information which is designated confidential by the Client or which can reasonably be considered fo
be confidential and arises during the performance of the Services unless required to do so by law or
necessary in the proper performance of its duties in relation to the Project, or in order to make full frank
and proper disclosure to its insurers or infended insurers, or to obtain legal or accounting advice.
Subject to the above and Lithos' Privacy Policy which can be found on www.lithos.co.uk, Lithos shall be
permitted to use information related to the Services it provides in connection with the Project for the
purposes of marketing its services and in proposals for work of a similar type.
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133
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153
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THIRD PARIIES

The Agreement or any part thereof or any benefit or interest thereunder may not be assigned by the
Client without the prior written consent of Lithos. The giving of such consent shall be at the discretion of
Lithos and Lithos will only agree fo an assignment on its terms and in return for payment of a fee by the
Client to Lithos to cover Lithos' legal and other costs associated with any assignment.

The Agreement shall not confer and shall not purport to confer on any third party any benefit or any
right to enforce any term of this Agreement for the purposes of the Contracts (Rights of Third Parties)
Act 1999 or otherwise.

Lithos will consider and may consent to any request from the Client for Lithos to enter a collateral
warranty with a third party with regard to the Services provided under the Agreement. The giving of
such consent shall be at the discretion of Lithos and Lithos will only enter a collateral warranty on its
terms and in return for payment of a fee by the Client to Lithos to cover Lithos' legal and other costs
associated with any collateral warranty.

INSURANCE

Lithos warrants to the Client that there is in force a policy of Professional Indemnity insurance covering
its liabilities for negligence under this Agreement, with a limit of indemnity of £5,000,000 (FIVE MILLION
POUNDS) any one claim, save for pollution and contamination claims and asbestos claims both of
which carry £2,000,000 (TWO MILLION) in the aggregate cover. This policy is annually renewable and
whilst renewal is not automatic, Lithos agrees to use reasonable endeavours to maintain such insurance
at all times until six years from the date of the completion (or termination) of the Services under the
Agreement, provided such insurance is available at commercially reasonable rates having regard, inter
alia, to premiums required and policy terms obtainable.

If for any period such insurance is not available at commercially reasonable rates, Lithos shall forthwith

inform the Client and shall obtain in respect of such period such reduced level of Professional Indemnity
insurance as is available and as would be fair and reasonable in the circumstances for Lithos to obtain.

LMTIMATIONS ON LA BILITY

Unless otherwise agreed in writing, Lithos' liability under or in connection with the Agreement whether in
contract, tort, negligence, breach of statutory duty or otherwise (other than in respect of personal injury
or death) shall be limited to and shall not exceed the lesser of either the level of insurance coverreferred
to within clause 9.1 above, or 20 times the total value of invoices issued to the Client for consultancy
work instructed under the Agreement.

No action or proceedings under or in respect of the Agreement whether in contract, fort, negligence,
under statute or otherwise shall be commenced against Lithos after the expiry of a period of six years
from the date of the completion (or termination) of the Services under the Agreement.

Whilst Lithos will scan all potential exploratory locations with a Cable Avoidance Tool, Lithos shall not be
liable for any damage to underground services, cables, pipes, drains or underground buildings,
constructions and the like which were either not marked on site or for which accurate plans were not
provided.

Lithos shall not be liable for the cost of rectifying any defect, conflict or other fault in the information or
designs provided by Lithos or for the cost of designing a solution for and rectifying any subsequent works
carried out by others pursuant to the conflicting, defective or in any other way faulty information or
designs, unless Lithos has been advised in writing of the same by the Client and has been given the
opportunity to rectify the same or where necessary, to design the solution for rectification of any
subsequent works carried out by others pursuant to the same.

PAYMENT
Invoices for services rendered will be submitted for payment in accordance with the Proposal.

The due date for payment is the date of the invoice and the final date for payment is 28 days from the
date of the invoice.

If the Client disputes the amount included for payment in an invoice a written notice must be served
on Lithos by the Client not later than 14 days before the final date for payment. If no nofice is given the
amount due shall be the amount stated in the invoice.

In the event of failure on the part of the Client to pay any monies in accordance with the foregoing
payment provisions, Lithos will be enfitled to charge interest on any monies owed to it by the Client,
such interest to be at arate of 8% above the base rate of a clearing bank from time to time calculated
from the final date for payment to the date of actual payment on a compound basis.

DEIAY

Lithos will comply with any timescale agreed for completion of the Services unless delayed or prevented
by circumstances beyond its reasonable control and in the event of any such circumstances arising
Lithos undertakes to complete the Services within areasonable period, but will not be liable to the Client
for any delay as a result.

TERMINATION

The Agreement may be terminated by either party in the event of the other making a composition or
arrangement with its creditors, becoming bankrupt, or being a company, making a proposal for a
voluntary arrangement for a composition of debts, or has a provisional liquidator appointed, or has a
winding-up order made, or passes a resolution for voluntary winding-up (except for the purposes of a
bona fide scheme of amalgamation or reconstruction), or has an administrator or an administrative
receiver appointed to the whole or any part of its assets. Notice of termination must be given to the
party which is insolvent by the other party.

If for any reason the performance of the Services by Lithos is suspended for a period in excess of three
calendar months then Lithos shall be entitled to terminate its appointment in respect of the Services by
seven days written notice to the Client.

If the Client shalll fail to pay in full any sum due under the terms of the Agreement by the final date for
payment for that sum and no effective notice of intention to withhold payment has been issued, Lithos
may serve written notice on the Client demanding payment within 14 days of such noftice. If the Client
shall fail to comply with such notice, Lithos shall be entitled to terminate its employment under the
Agreement forthwith.

Any termination of the appointment of Lithos howsoever caused shall be without prejudice to the right
of Lithos to require payment for all services performed up to the date of such termination including but
not limited to payment of a fair and reasonable proportion of any figure identified in the Proposal or
otherwise for fees in respect of a particular service which Lithos has started, but not completed.

NOTICES

Any notice provided for in the Agreement shall be in writing and shall be deemed to be properly given
if delivered by hand or sent by first class post to the address of the relevant party as may have been
notified by each party to the other or, in the absence of nofification, to the address of Lithos set out
above or to the registered address of the Client.

Such notice shall be deemed to have been received on the day of delivery if delivered by hand or on
the second working day after the day of posting if sent by first class post.

ENTIRE AGREEMENT

The Agreement constitutes the complete and entire agreement between the Client and Lithos with
respect to the Services and supersedes any prior oral and/or written warranties, terms, conditions,
communications and representations, whether express or implied and any claim against Lithos in
respect of the Services can only be made in contract under the provisions of the Agreement and not
otherwise under the law or tort or otherwise.

No amendments, modifications or variation of the Agreement shall be valid unless made in writing and
agreed fo by both the Client and Lithos; such agreement must be recorded in writing by at least one
of the Parties.

Lithos will not be bound by any standard or printed terms or conditions furnished by the Clientin any of
its documents unless Lithos specifically states in writing separately from such documents that it intends
such terms and conditions to apply.

DISPUIES AND GOVERNING IAW

The Agreement shall be governed by and construed in accordance with English law and the Parties
irevocably and unconditionally submit to the jurisdiction of the English Courts.

Where the Housing Grants, Construction and Regeneration Act 1996 applies, any dispute between the
Parties may be referred to adjudication in accordance with The Scheme for Construction Contracts
Regulations 1998 or any amendment or modification thereof being in force at the fime of the dispute,
as applicable to England, Wales, Scotland and Northem Ireland.
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Reg

Subject: 1979, Calver Lane/Smithy Wood Lane, Dodworth - Quote

From: Sharon Poole <Sharon.Poole@avanthomes.co.uk>

Sent: 08 March 2021 16:31

To: Reg <Reg@lithos.co.uk>

Cc: Gary Little <Gary.Little@avanthomes.co.uk>

Subject: RE: 1979, Calver Lane/Smithy Wood Lane, Dodworth - Quote

Good Afternoon
Please use PO 4063/YM-0458 for this work.

Kind regards

Sharon Poole
Development Assistant

Tel: 01924 248427
Email: Sharon.Poole@avanthomes.co.uk

Avant Homes Yorkshire, Unit 2, Mariner Court, Peel Avenue, Durkar, Wakefield, WF4 3FL
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From: Gary Little <Gary.Little@avanthomes.co.uk>

Sent: 24 February 2021 20:06

To: Reg <Reg@lithos.co.uk>

Cc: Sharon Poole <Sharon.Poole@avanthomes.co.uk>

Subject: RE: 1979, Calver Lane/Smithy Wood Lane, Dodworth - Quote

Good evening Reg,

As mentioned earlier this week, | have now received authorisation from our land team to instruct you with the
supplementary ground investigation works at Smithy Wood Lane, Dodworth, in accordance with the attached quote.
Sharon — can you please send Reg a PO to the value of £***+VAT?

Once you have managed to look into your diary, can you please confirm a start date so that | can advise the vendor
accordingly?

Gary

PS — I will be looking to instruct Phase separately too for the geophys/fault investigation works and will keep
you informed of their works too.

Gary Little
Senior Development Manager

Tel: 01924 248430
Mobile: +447584773763
Email: Gary.Little@avanthomes.co.uk



Avant Homes Yorkshire, Unit 2, Mariner Court, Peel Avenue, Durkar, Wakefield, WF4 3FL
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From: Reg <Reg@lithos.co.uk>
Sent: 15 February 2021 15:34

To: Gary Little <Gary.Little@avanthomes.co.uk>
Subject: [EXTERNAL] 1979, Calver Lane/Smithy Wood Lane, Dodworth - Quote

Afternoon Gary
Quote for supplementary Sl as promised. As outlined in earlier e-mail of 14th Jan., we've allowed for:

e The driling of about 15 rotary probeholes to check for the presence of mineworkings. We may also
undertake some coring to check for the presence of packed workings and/or coal quality.

e A days pitting to check any features identified by the ge ophysics - trial frenching (fault) and/or topsoil
strip (mine entries) should suffice. A days’ pitting, but if many features are identified an additional day
or two might be required (I've included an E\O day rate).

We have obtained an updated quote from Phase, copy enclosed, to include fault location via
resistivity. We understand that Avant will appoint Phase direct.

Any queries, please call.

Regards
Mak Penin
I'iintfli)t:%onsulﬁng Itd EF.IL-EE? Ir—l Q.S:-
M 07703 396 635 O TARS 00930 1

DD 01937 545 331

www.lithos.co.uk

From: Gary Little <Gary.Little@avanthomes.co.uk>
Sent: 12 February 2021 17:14

To: Reg <Reg@lithos.co.uk>
Subject: RE: Calver Lane/Smithy Wood Lane, Dodworth - Quote

No problem Reg,
Here is the draft layout that we are currently working to.
Have a nice weekend.

Gary

Gary Little
Senior Development Manager

Tel: 01924 248430
Mobile: +447584773763
Email: Gary.Little@avanthomes.co.uk

Avant Homes Yorkshire, Unit 2, Mariner Court, Peel Avenue, Durkar, Wakefield, WF4 3FL



From: Reg <Reg@lithos.co.uk>

Sent: 12 February 2021 16:55

To: Gary Little <Gary.Little@avanthomes.co.uk>

Subject: [EXTERNAL] RE: Calver Lane/Smithy Wood Lane, Dodworth - Quote

More or less. That's what | was calling about the other day.

Do you have any sort of layout?

tfa

Mark Pemin

Director

Lithos Consulting Itd CELEB M+
M 07703 396 635 COEARE TiF

DD 01937 545 331

www.lithos.co.uk

From: Gary Little <Gary.Little@avanthomes.co.uk>

Sent: 12 February 2021 15:28

To: Reg <Reg@lithos.co.uk>

Subject: Calver Lane/Smithy Wood Lane, Dodworth - Quote

Afternoon Reg,
Have you managed to top & tail a fee proposal for the extra work that we discussed a week or so ago yet?

Cheers

Gary Little
Senior Development Manager

Tel: 01924 248430
Mobile: +447584773763
Email: Gary.Little@avanthomes.co.uk

Avant Homes Yorkshire, Unit 2, Mariner Court, Peel Avenue, Durkar, Wakefield, WF4 3FL
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Historical OS Plans
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CONSULTING

Yorkshire
Published 1855
Source map scale - 1:10,560

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940's, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.

Map Name(s) and Date(s)

| FFLO
=11 |
" 10562

Historical Map - Slice A

=
Order Details
Order Number: 66166604_1_1
Customer Ref: 1979 - Smithy Wood Lane
National Grid Reference: 432270, 404410
Slice: A
Site Area (Ha): 6.05
Search Buffer (m): 250

Site Details
10 Calver Close, Dodworth, BARNSLEY, South Yorkshire, S75
3QwW
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Ordnance Survey Plan
Published 1956
Source map scale - 1:10,000

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940's, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.

Map Name(s) and Date(s)
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Historical Map - Slice A

Order Details

Order Number: 66166604_1_1

Customer Ref: 1979 - Smithy Wood Lane
National Grid Reference: 432270, 404410

Slice: A
Site Area (Ha): 6.05
Search Buffer (m): 250

Site Details
10 Calver Close, Dodworth, BARNSLEY, South Yorkshire, S75
3QwW

¥ Landmark b

Web: www.envirocheck.co.uk

A Landmark Information Group Service v47.0 07-Apr-2015 Page 9 of 15




B S 4.°2.0 e L 4.7 “ulAL 4.0 BE=E N d.gd. 8 S d.0=.0 LA 4.0 S, 4.8

LITHOS.

CONSULTING™

VectorMap Local
o 7 S e , . o ;! _ Published 2015
i Dodworth S R Mgt e RN L M RO S i R 25 Source map scale - 1:10,000

VectorMap Local (Raster) is Ordnance Survey's highest detailed 'backdrop’
mapping product. These maps are produced from OS's VectorMap Local, a
simple vector dataset at a nominal scale of 1:10,000, covering the whole of
Great Britain, that has been designed for creating graphical mapping. OS
VectorMap Local is derived from large-scale information surveyed at 1:1250
scale (covering major towns and cities),1:2500 scale (smaller towns, villages
and developed rural areas), and 1:10 000 scale (mountain, moorland and
river estuary areas).
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Historical Map - Slice A

Order Details

Order Number: 66166604_1_1

Customer Ref: 1979 - Smithy Wood Lane
National Grid Reference: 432270, 404410

Slice: A

Site Area (Ha): 6.05

Search Buffer (m): 250

Site Details
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Customer Reference:
1979 - Smithy Wood Lane

National Grid Reference:
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Slice:
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Site Area (Ha):
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Search Buffer (m):
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Wetherby
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LITHOS

CONSULTING Contents

Report Section Page Number
Summary -
Agency & Hydrological 1
Waste 3
Hazardous Substances -
Geological 5
Industrial Land Use 10
Sensitive Land Use 11
Data Currency 12
Data Suppliers 16
Useful Contacts 17

Introduction

The Environment Act 1995 has made site sensitivity a key issue, as the legislation pays as much attention to the pathways by which
contamination could spread, and to the vulnerable targets of contamination, as it does the potential sources of contamination.

For this reason, Landmark's Site Sensitivity maps and Datasheet(s) place great emphasis on statutory data provided by the Environment
Agency/Natural Resources Wales and the Scottish Environment Protection Agency; it also incorporates data from Natural England (and the
Scottish and Welsh equivalents) and Local Authorities; and highlights hydrogeological features required by environmental and geotechnical
consultants. It does not include any information concerning past uses of land. The datasheet is produced by querying the Landmark database
to a distance defined by the client from a site boundary provided by the client.

In the attached datasheet the National Grid References (NGRs) are rounded to the nearest 10m in accordance with Landmark's agreements
with a number of Data Suppliers.

Copyright Notice

© Landmark Information Group Limited 2015. The Copyright on the information and data and its format as contained in this Envirocheck®
Report ("Report") is the property of Landmark Information Group Limited ("Landmark") and several other Data Providers, including (but not
limited to) Ordnance Survey, British Geological Survey, the Environment Agency/Natural Resources Wales and Natural England, and must not
be reproduced in whole or in part by photocopying or any other method. The Report is supplied under Landmark's Terms and Conditions
accepted by the Customer.

A copy of Landmark's Terms and Conditions can be found with the Index Map for this report. Additional copies of the Report may be obtained
from Landmark, subject to Landmark's charges in force from time to time. The Copyright, design rights and any other intellectual rights shall
remain the exclusive property of Landmark and /or other Data providers, whose Copyright material has been included in this Report.

Natural England Copyright Notice

Site of Special Scientific Interest, National Nature Reserve, Ramsar, Special Protection Area, Special Conservation Area, Marine Nature
Reserve data (derived from Ordnance Survey 1:10000 raster) is provided by, and used with the permission of, Natural England who retain the
copyright and Intellectual Property Rights for the data.

Ove Arup Copyright Notice

The Data provided in this report was obtained on Licence from Ove Arup & Partners Limited (for further information, contact
mining.review@arup.com). No reproduction or further use of such Data is to be made without the prior written consent of Ove Arup & Partners
Limited. The information and data supplied in the product are derived from publicly available records and other third party sources and neither
Ove Arup & Partners nor Landmark warrant the accuracy or completeness of such information or data.

Peter Brett Associates Copyright Notice

The cavity data presented has been extracted from the PBA enhanced version of the original DEFRA national cavity databases. PBA/DEFRA
retain the copyright & intellectual property rights in the data. Whilst all reasonable efforts are made to check that the information contained in
the cavity databases is accurate we do not warrant that the data is complete or error free. The information is based upon our own researches
and those collated from a number of external sources and is continually being augmented and updated by PBA. In no event shall PBA/DEFRA
or Landmark be liable for any loss or damage including, without limitation, indirect or consequential loss or damage arising from the use of this
data.

Radon Potential dataset Copyright Notice

Information supplied from a joint dataset compiled by The British Geological Survey and Public Health England.

Report Version v49.0
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LITHOS

CONSULTING' Summary

Page . 0 to 250m
Data Type NUmber OnSite | (b to 500m)

Agency & Hydrological

Contaminated Land Register Entries and Notices

Discharge Consents

Enforcement and Prohibition Notices

Integrated Pollution Controls

Integrated Pollution Prevention And Control

Local Authority Integrated Pollution Prevention And Control

Local Authority Pollution Prevention and Controls

Local Authority Pollution Prevention and Control Enforcements

Nearest Surface Water Feature pg 1 Yes

Pollution Incidents to Controlled Waters

Prosecutions Relating to Authorised Processes

Prosecutions Relating to Controlled Waters

Registered Radioactive Substances

River Quality pg 1 1

River Quality Biology Sampling Points

River Quality Chemistry Sampling Points

Substantiated Pollution Incident Register

Water Abstractions pg 1 1

Water Industry Act Referrals

Groundwater Vulnerability pg 1 Yes n/a

Bedrock Aquifer Designations pg 1 Yes n/a

Superficial Aquifer Designations n/a

Source Protection Zones

Extreme Flooding from Rivers or Sea without Defences pg 1 Yes

Flooding from Rivers or Sea without Defences pg 1 Yes

Areas Benefiting from Flood Defences

Flood Water Storage Areas

Flood Defences

Detailed River Network Lines pg 1 Yes

Detailed River Network Offline Drainage

Order Number: 66166604_1_1 Date: 07-Apr-2015 rpr_ec_datasheet v49.0 A Landmark Information Group Service



LITHOS

CONSULTING' Summary

Data Type NE?ng:er el (*3;202233"@
Waste

BGS Recorded Landfill Sites

Historical Landfill Sites pg 3 2
Integrated Pollution Control Registered Waste Sites

Licensed Waste Management Facilities (Landfill Boundaries)

Licensed Waste Management Facilities (Locations)

Local Authority Recorded Landfill Sites pg 3 2
Registered Landfill Sites pg 4 1
Registered Waste Transfer Sites

Registered Waste Treatment or Disposal Sites

Hazardous Substances

Control of Major Accident Hazards Sites (COMAH)

Explosive Sites

Notification of Installations Handling Hazardous Substances (NIHHS)

Planning Hazardous Substance Consents

Planning Hazardous Substance Enforcements

Geological

BGS 1:625,000 Solid Geology pg 5 Yes n/a
BGS Estimated Soil Chemistry pg 5 Yes Yes
BGS Recorded Mineral Sites pg 7 2
BGS Urban Soil Chemistry

BGS Urban Soil Chemistry Averages

Brine Compensation Area n/a
Coal Mining Affected Areas pg7 Yes n/a
Mining Instability pg 7 Yes n/a
Man-Made Mining Cavities

Natural Cavities

Non Coal Mining Areas of Great Britain pg 8 Yes

Potential for Collapsible Ground Stability Hazards pg 8 Yes

Potential for Compressible Ground Stability Hazards pg 8 Yes
Potential for Ground Dissolution Stability Hazards

Potential for Landslide Ground Stability Hazards pg 8 Yes Yes
Potential for Running Sand Ground Stability Hazards pg 8 Yes
Potential for Shrinking or Swelling Clay Ground Stability Hazards pg 9 Yes Yes
Radon Potential - Radon Affected Areas pg 9 Yes n/a
Radon Potential - Radon Protection Measures n/a

Order Number: 66166604_1_1 Date: 07-Apr-2015 rpr_ec_datasheet v49.0 A Landmark Information Group Service



LITHOS

CONSULTING' Summary

Data Type NE?ngI:er el (*3;2022831'“)
Industrial Land Use

Contemporary Trade Directory Entries pg 10 9
Fuel Station Entries

Sensitive Land Use

Areas of Adopted Green Belt pg 11 1

Areas of Unadopted Green Belt

Areas of Outstanding Natural Beauty

Environmentally Sensitive Areas

Forest Parks

Local Nature Reserves

Marine Nature Reserves

National Nature Reserves

National Parks

Nitrate Sensitive Areas

Nitrate Vulnerable Zones pg 11 1

Ramsar Sites

Sites of Special Scientific Interest

Special Areas of Conservation

Special Protection Areas
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Appendix F
Trial Pit Logs



Trialpit No
ITHOS - -
LITHOS, TPO1
CONSUETING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432036.60 - 404478.71 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level: 113.60 15/04/2020
Location: Dodworth Dlrr?ensmns Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 185 LT
- Samples and In Situ Testing
o
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Brown slightly sandy silty CLAY. ]
(TOPSOIL) ]
0.20 J&T ]
0.35 113.25 _.Z - _ Stiff brown slightly gravelly slightly sandy CLAY with ]
HVP=08 “= -] occasional subangular sandstone cobbles. Gravel is N
=_4| subangular fine to coarse sandstone. Sand is fine to B
]| coarse. ]
HVP=62 ~_.— —||_(COHESIVE RESIDUAL SOIL) i
0.80 D 0.80 112,80 = From 0.50m mott/ed. grey and orange. ]
o mdne, Grey and orangish brown sandy clayey angular to .
- subangular fine to coarse GRAVEL of sandstone with ]
b occasional subangular sandstone cobbles. Sand is fine 1 —
: to coarse. ]
) (GRANULAR RESIDUAL SOIL) -
1.75 11.85 L Weathered dark grey SILTSTONE recovered as clayey ]
1.85 | 111.75 || angular to subangular fine to coarse GRAVEL with water | ]
| on fracture surfaces. | E
(MIDDLE COAL MEASURES - SILTSTONE) |2
\ Terminated at 1.85m - unable to excavate further p a
End of pitat 1.85 m -
3]
4
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
I'THOS : :
I' =, TP02
CONSULTING [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432046.00 - 404422.00 Date
N ' Smithy Wood Lane, Dodworth
ame: 1979 Level: 113.70 15/04/2020
Location: Dodworth Dlmen5|ons Scale
(m): 1:25
S Depth Logged
Client: The Wentworth Trustees 310 LT
- Samples and In Situ Testing
o
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Brown slightly gravelly slightly sandy silty ]
CLAY. Gravel is subangular sandstone. Sand is fine to ]
coarse. -
: {1 (TOPSOIL) 1
0.35 113.35 _.Z . _ Firm orangish brown and grey slightly gravelly slightly ]
HVP=100 e sandy CLAY with frequent subangular cobbles of ]
s =4 sandstone. Gravel is subangular fine to coarse ]
e} sandstone. Sand is fine to coarse. ]
HVP=90 0.70 113.00 F——= (COHESIVE RESIDUAL SOIL) ]
et Firm light grey slightly gravelly slightly sandy silty CLAY. ]
-~ i7-{ Gravel is subangular mudstone. Sand is fine to coarse. ]
=74 (COHESIVE RESIDUAL SOIL) ]
- 1
2.00 11.70 a -1y, Grey and dark grey angular to subangular fine to coarse 2]
2.10 D P30 GRAVEL of siltstone with frequent cobbles of subangular ]
it siltstone. n
i %] (GRANULAR RESIDUAL SOIL) ]
oY, 3 {
810 | 1060 ooy Endofpitaid.iom T T TTC ]
4
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
I'THOS : -
LITHOSY TPO3
CONSUETING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432072.00 - 404395.00 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level: 111.20 15/04/2020
Location: Dodworth Dlmen5|ons Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 3.90 LT
= Samples and In Situ Testing
Q
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL:d ark brown slightly sandy silty CLAY. Sand is ]
fine to coarse. 1
(TOPSOIL) -
0.30 J&T .
0.40 110.80 |7 e Stiff orangish brown and grey slightly gravelly slightly ]
HVP=110 <+ — = sandy CLAY. Gravel is subangular fine to coarse ]
Fl ] sandstone and siltstone. Sand is fine to coarse. -
i ) (COHESIVE RESIDUAL SOIL) ]
0.80 D T .
HVP=95 ' -
- 1 -
1.70 109.50 - KR Light and dark grey sandy clayey angular to subangular ]
"% %.1 fine to coarse GRAVEL and subangular COBBLES of ]
. siltstone with occasional ironstone nodules. ]
" (GRANULAR RESIDUAL SOIL) 9 ]
e 3
320 | 108.00 F=—— oot Endofpitat320m T ]
4
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
ITHOS - -
LITHOS. TPO4
CONSUITING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432076.00 - 404375.00 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level: 110.20 15/04/2020
Location: Dodworth Dlmen5|ons Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 350 LT
- Samples and In Situ Testing
o
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
MADE GROUND: Dark brown gravelly slightly sandy ]
CLAY with occasional cobbles of brick and subangular ]
sandstone. Gravel is subangular fine to coarse .
sandstone and brick. Occasional small pieces of wood. ]
(MADE GROUND TOPSOIL) -
HVP=65 ]
0.50 J,K&T ]
0.70 109.50 Firm light brown and light grey CLAY. ]
HVP=60 (COHESIVE RESIDUAL SOIL) ]
A 4 E
1.00 109.20 Black COAL recovered as clayey angular to subangular 7
fine to coarse gravel. ]
1.20 D (LIDGETT COAL) |
1.60 108.60 [ Firm grey slightly gravelly slightly sandy CLAY. Gravel is ]
subangular fine to coarse siltstone and mudstone. Sand ]
is fine to coarse. E
(COHESIVE RESIDUAL SOIL) ]
2
240 107.80 . Grey and dark grey sandy clayey angular to subangular ]
fine to coarse GRAVEL of mudstone with orangish brown ]
staining. ]
(GRANULAR RESIDUAL SOIL) ]
3]
3.50 | 106.70 - Endofpitaidsom T ]
4
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater seepage at 1.0m. 3.
Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not surveyed in. @
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
I'THOS - -
LITHOS. TPO5
CONSUETING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432109.00 - 404413.00 Date
N ' Smithy Wood Lane, Dodworth
ame: 1979 Level: 108.70 15/04/2020
Location: Dodworth Dlmen5|ons Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 3.40 LT
= Samples and In Situ Testing
o
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Dark brown slightly sandy CLAY. ]
(TOPSOIL) ]
0.30 J&T 035 | 10835 PAVAY .
: ’ - — Firm orangish brown slightly gravelly slightly sandy CLAY B
P with rare cobbles of subangular sandstone. Gravel is ]
subangular to subrounded fine to coarse sandstone. ]
HVP=110 — Sand is fine to coarse. ]
L (COHESIVE RESIDUAL SOIL) -
HVP=102 S 1
L .
- — - 1 From 1.60m gravelly. Gravel is subangular fine to coarse sandstone ]
and siltstone. -
= 2
230 106.40 1 Orangish brown and grey sandy clayey angular to ]
subangular fine to coarse GRAVEL of siltstone. ]
2.50 D (GRANULAR RESIDUAL SOIL) -
3]
840 1 105.30 oy Endofpitat340m T ]
4
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
LITHOS P06
CONSUETING: Trial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432075.00 - 404453.00 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level: 111.80 15/04/2020
Location: Dodworth Dlmen5|ons Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 175 LT
= Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Dark brown slightly sandy silty CLAY. ]
(TOPSOIL) ]
0.40 111.40 £ Weathered fine grained brown SANDSTONE recovered ]
as subangular cobbles and boulders. ]
(MIDDLE COAL MEASURES - SANDSTONE) B
1 -
" Terminated at 1.75m - unable to excavate further ]
L L e Endofpitalizsm T ]
2
3]
4
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
ITHOS - -
LITHOS TPO7
CONSUETING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432206.00 - 404365.00 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level: 99.60 15/04/2020
Location: Dodworth Dlmen5|ons Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 3.40 LT
- Samples and In Situ Testing
Q
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Dark brown slightly gravelly slightly sandy .
silty CLAY. ]
0.20 J&T 020 | 99.40 =—=—_ (TOPSOIL) .
Stiff light brown mottled grey CLAY. ]
S (COHESIVE RESIDUAL SOIL) -
HVP=105 ]
0.70 D . n
HVP=120 1
HVP=80 __ 1
1.50 98.10 = Firm greyish brown slightly gravelly slightly sandy CLAY n
3 { with occasional ironstone nodules. Gravel is subangular ]
- =1 fine to coarse siltstone. Sand is fine to coarse. E
=] (COHESIVE RESIDUAL SOIL) ]
“—+ =41 _From 1.90m gravelly. ]
e 2 ]
260 97.00 Weathered SILTSTONE recovered as grey and dark ]
grey sandy angular to coarse gravel with frequent ]
cobbles and rare ironstone nodules. ]
(MIDDLE COAL MEASURES - SILTSTONE) ]
From 2.90m orangish brown staining ]
3
Terminated at 3.40m - unable to excavate further ]
340 | 96.20 ooy Endofpitat340m T ]
4
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
I'THOS : :
LITHOS, TPO8
CONSUETING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432291.00 - 404357.00 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level:  94.40 15/04/2020
Location: Dodworth Dlrr?ensmns Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 3.80 LT
= Samples and In Situ Testing
Q
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Dark brown slightly gravelly slightly sandy ]
CLAY. Gravel is subangular to subrounded fine to ]
0.20 J&T medium of mixed lithology. Sand is fine to coarse. .
S (gopsolL) ]
0.30 94.10 e Stiff light brown slightly gravelly slightly sandy CLAY. ]
N = | Gravel is subangular to subrounded fine to coarse ]
HVP=102 iyl siltstone. Sand is fine to coarse. —
ot - (COHESIVE RESIDUAL SOIL) ]
HVP=110 T ]
HVP=104 T ]
iy ]
1.20 93.20 . EIH Grey and orangish brown slightly sandy slightly clayey ]
<% <1 angular to subangular fine to coarse GRAVEL of siltstone ]
1.40 D et and sandstone with occasional cobbles of subangular .
el siltstone and sandstone. N
(GRANULAR RESIDUAL SOIL) -
2
250 91.90 Weathered SILTSTONE recovered as angular to n
subangular GRAVEL and subangular COBBLES. ]
(MIDDLE COAL MEASURES - SILTSTONE) B
3]
380 | 90.60 pmmp ooy Endof pitat 3.80m~ "7 TTTTTC :
4
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
LITHOS P09
CONSUETING: Trial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432243.00 - 404418.00 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level: 99.60 15/04/2020
Location: Dodworth (Dnl:;ensmns Sﬁ:};
. Depth Logged
Client: The Wentworth Trustees 3.40 LT
= Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Dark brown slightly gravelly slightly sandy
silty CLAY. Gravel is subangular to subrounded fine to
0.20 J&T medium of mixed lithology. Sand is fine to coarse.
L (TOPSOIL)
0.30 99.30 e Stiff orangish brown and grey slightly gravelly slightly
N = | sandy CLAY. Gravel is subangular siltstone. Sand is fine
HVP=108 =51 tocoarse.
L (COHESIVE RESIDUAL SOIL)
HVP=92 LT
o 1
1.20 D .;'_ _-'_
HVP=110 :

1.80 97.80 [+ -
. L Grey sandy clayey angular to subangular medium to
coarse GRAVEL of siltstone. Sand is fine to coarse.

(GRANULAR RESIDUAL SOIL) 2

270 96.90 - Black COAL recovered as clayey angular to subangular
fine to coarse gravel.

2.90 96.70 (HAIGH MOOR COAL)

Weathered extremely weak grey MUDSTONE recovered

as angular to subangular fine to coarse gravel and
subangular cobbles.

(MIDDLE COAL MEASURES - MUDSTONE)

Weathered SILTSTONE recovered as angular to
subangular fine to coarse gravel and cobbles.

(MIDDLE COAL MEASURES - SILTSTONE) i

\ Terminated at 3.40m - unable to excavate further J

End of pit at 3.40 m

3.20 96.40

3.40 96.20

1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.

Remarks:

Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
ITHOS - -
LITHOS. TP10
CONSUITING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432289.00 - 404392.00 Date
N ' Smithy Wood Lane, Dodworth
ame: 1979 Level: 95.80 15/04/2020
Location: Dodworth D|rr?en5|ons Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 3.00 LT
- Samples and In Situ Testing
Q
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Dark brown slightly gravelly slightly sandy ]
CLAY. Gravel is subangular fine to coarse sandstone and ]
siltstone. Sand is fine to coarse. E
(TOPSOIL) ]
0.40 95.40 T Firm light brown and grey slightly gravelly slightly sandy ]
HVP=92 + | CLAY. Gravel is subangular siltstone. Sand is fine to ]
S~ -1 coarse. -
i 1 (COHESIVE RESIDUAL SOIL) ]
HVP=98 g .
iy ] {
HVP=112 g ]
1.60 94.20 Grey sandy angular to subangular fine to coarse ]
GRAVEL of siltstone. Sand is fine to coarse. ]
(GRANULAR RESIDUAL SOIL) -
2
2.90 92.90 Weathered weak grey SILTSTONE recovered as angular ]
to subangular cobbles and angular to subangular fine to 3
coarse gravel. .
(MIDDLE COAL MEASURES - SILTSTONE) ]
3.35 D 330 | 92.50 - Black COAL recovered as angular to subangular fine to ]
3.40 92.40 coarse gravel. 1
(HAIGH MOOR COAL) -
Weathered weak grey SILTSTONE recovered as angular ]
to subangular cobbles and angular to subangular fine to B
coarse gravel. ]
(MIDDLE COAL MEASURES - SILTSTONE) -
890 | 91.90 sy Endofpitaiadom T ]
4]
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
LITHOS P11
CONSUETING: Trial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432338.00 - 404379.00 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level: 93.10 15/04/2020
Location: Dodworth Dimensions Scale
] (m): 1:25
_— Depth Logged
Client: The Wentworth Trustees 3.90 LT
= Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Dark brown slightly gravelly slightly sandy
CLAY. Gravel is subangular fine to coarse sandstone and
0.20 J&T siltstone. Sand is fine to coarse.
030 | 92.80 (TOPSOIL)

e Firm orangish brown and grey slightly gravelly slightly
N = | sandy CLAY. Gravel is subangular fine to ocarse
HVP=118 iyl siltstone. Sand is fine to coarse.

: : (COHESIVE RESIDUAL SOIL)

HVP=92

HVP=120

From 1.10m gravelly.

1.80 91.30 . *..| Grey sandy clayey angular to subangular GRAVEL of

<.+ 1 siltstone with rare ironstone nodules. Sand is fine to

2.00 D b, coarse. 2
.“.+] (GRANULAR RESIDUAL SOIL)

2.80 90.30

Weathered weak grey and dark grey SILTSTONE
recovered as angular to subangular cobbles and angular
to subangular fine to coarse gravel with occasional 3
orangish brown staining.

(MIDDLE COAL MEASURES - SILTSTONE)

330 | 89.80 - Black COAL recovered as angular to subangular fine to
340 | 89.70 coarse gravel.

(HAIGH MOOR COAL)

Weathered weak grey MUDSTONE with frequent shell
fossils recovered as angular to subangular fine to coarse
gravel.

(MIDDLE COAL MEASURES - MUDSTONE)

390 | 89.20 ooy Endofpitaidsom T T TTTC
4
5
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
ITHOS - -
LITHOS TP12
CONSUETING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432379.00 - 404351.00 Date
N ' Smithy Wood Lane, Dodworth
ame: 1979 Level: 91.10 15/04/2020
Location: Dodworth D|rr?en5|ons Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 3.90 LT
- Samples and In Situ Testing
Q
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Dark brown slightly gravelly slightly sandy ]
CLAY. Gravel is subangular to subrounded fine to coarse ]
sandstone and mudstone. Sand is fine to coarse. B
0.25 90.85 (TOPSOIL) 1
S Stiff orangish brown gleyed grey CLAY. B
(COHESIVE RESIDUAL SOIL) ]
HVP=70 —. ]
0.70 D . -
HVP=78 1
o ] {
1.10 90.00 - _ =4 Firm grey and brown slightly gravelly slightly sandy i
HVP=94 - =4 CLAY. Gravel is subangular to subrounded fine to coarse ]
= = mudstone and siltstone. Sand is fine to coarse. ]
| (COHESIVE RESIDUAL SOIL) ]
¥ From 1.70m gravelly. ]
T 2
220 88.90 . Black COAL recovered as angular to subangular fine to ]
coarse gravel. ]
2.40 D (HAIGH MOOR COAL) i
250 88.60 Weak grey laminated MUDSTONE recovered as angular n
to subangular gravel. ]
(MIDDLE COAL MEASURES - MUDSTONE) -
3]
3.10 88.00 Weathered weak grey SILTSTONE recovered as angular ]
320 | 87.90 | to subangular cobbles and subangular fine to coarse ]
' gravel. H B
" (MIDDLE COAL MEASURES - SILTSTONE) 0
End of pit at 3.20 m |
4
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
ITHOS - -
LITHOS. TP13
CONSULTING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432433.00 - 404362.44 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level: 91.00 15/04/2020
Location: Dodworth D|rr?en5|ons Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 3.00 LT
= Samples and In Situ Testing
Q
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Dark brown slightly gravelly slightly sandy ]
silty CLAY. Gravel is subangular to subrounded fine to ]
0.20 J&T coarse sandstone and mudstone. Sand is fine to coarse. .
0.25 90.75 - (TOPSOIL) ]
i, Stiff orangish brown and grey slightly sandy CLAY. Sand ]
=" is fine. ]
HVP=85 A (COHESIVE RESIDUAL SOIL) -
HVP=100 Ty ]
HVP=130 1.00 90.00 e - - - Stiff greyish brown slightly gravelly slightly sandy CLAY. 7
1.10 D . Gravel is subangular to subrounded fine to coarse ]
— siltstone and rare ironstone nodules. Sand is fine to E
*_4 coarse. ]
-~ =] (COHESIVE RESIDUAL SOIL) E
T 2
2.10 D e From 2.10m gravel is weak grey mudstone. ]
3.00 88.00 . Grey sandy clayey angular to subangular fine to coarse 3]
GRAVEL of siltstone. Sand is fine to coarse. ]
(GRANULAR RESIDUAL SOIL) i
3.30 87.70 ) Black COAL recovered as angular to subangular fine to ]
coarse gravel. ]
3.50 87.50 (SWALLOW WOOD COAL) a
Weathered weak grey MUDSTONE recovered as ]
angular to subangular fine to coarse gravel with orangish .
brown staining. ]
(MIDDLE COAL MEASURES - MUDSTONE) -
390 | 8710 ey Endofpitaiadom T ]
4]
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
ITHOS - -
LITHOS, TP14
CONSULTING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432376.00 - 404396.00 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level: 94.60 15/04/2020
Location: Dodworth D|rr?en5|ons Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 3.00 LT
- Samples and In Situ Testing
Q
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Dark brown slightly gravelly slightly sandy ]
silty CLAY. Gravel is subangular fine to coarse ]
2 | sandstone and mudstone. Sand is fine to coarse. B
0.25 94.35 (TOPSOIL) ]
S Stiff orangish brown gleyed grey CLAY. g
(COHESIVE RESIDUAL SOIL) ]
HVP=110 —. ]
HVP=78 0.80 93.80 -~ i--{ Stiff orangish brown and grey slightly gravelly slightly ]
0.90 D ~~7" 4 sandy CLAY. Gravel is subangular fine to coarse ]
= -] sandstone. Sand is fine to coarse. 1 —
110 9350 Lmas (COHESIVE RESIDUAL SOIL) ]
115 | 0345 MR Biack COAL recovered as clayey angular to subangular ]
’ ' - -4\ fine to coarse gravel. ]
~_— —|\_(SWALLOW WOOD COAL) -
1.40 D : -] Stiff orangish brown and grey gravelly slightly sandy ]
' -~ 51 CLAY. Gravel is subangular fine to coarse sandstone. E
el Sand is fine to coarse. ]
(COHESIVE RESIDUAL SOIL) |
Ta 2
230 92.30 *| Grey sandy clayey angular to subangular fine to coarse ]
GRAVEL of siltstone. Sand is fine to coarse. ]
(GRANULAR RESIDUAL SOIL) |
2.90 91.70 Weathered weak grey SILTSTONE recovered as angular ]
to subangular cobbles and subangular fine to coarse 3
gravel. .
(MIDDLE COAL MEASURES - SILTSTONE) ]
890 | 90.70 sy Endofpitaiadom T ]
4]
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
ITHOS - -
LITHOS TP15
CONSUETING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432134.00 - 404375.00 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level: 106.90 16/04/2020
Location: Dodworth D|rr?en5|ons Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 290 LT
- Samples and In Situ Testing
Q
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Dark brown slightly gravelly slightly sandy ]
CLAY. Gravel is subangular fine to coarse sandstone. ]
0.20 J&T Sand is fine to coarse. |
L7y (TOPSOIL) ]
0.30 106.60 e Stiff brown slightly gravelly slightly sandy CLAY with rare ]
N = cobbles of subangular sandstone. Gravel is subangular ]
HVP=102 -~ -1 fine to coarse sandstone. Sand is fine to coarse. -
‘. ~~ " (COHESIVE RESIDUAL SOIL) ]
HVP=90 o .
iy ]
- From 1.20m gravelly with frequent cobbles. ]
1.50 D S .
1.60 10530 P57+~ Brown and grey sandy angular to subangular fine to ]
“.:.» "] coarse GRAVEL and subangular COBBLES of ]
1.80 | 105.10 /—=+] sandstone. ]
©o o 1\_(GRANULAR RESIDUAL SOIL) ]
Weathered medium strength fine grained brown ]
s SANDSTONE recovered as angular to subangular 2 —
-+ L cobbles and subangular fine to coarse GRAVEL. g
290 | 104.70 1 (MIDDLE COAL MEASURES - SANDSTONE) ]
. : Terminated at 2.20m - unable to excavate further ] a
End of pit at 2.20 m -
s
+
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




LITHOS,

Trialpit No

L} L]
b, TP16
CONSUETING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432043.00 - 404443.00 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level: 114.20 16/04/2020
Location: Dodworth Dimensions Scale
' (m): 1:25
. Depth Logged
Client: The Wentworth Trustees 290 LT
- Samples and In Situ Testing
Q
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Dark brown slightly gravelly slightly sandy ]
CLAY. Gravel is subangular fine to coarse sandstone and ]
0.20 J&T mudstone. Sand is fine to coarse. ]
: (TOPSOIL) ]
0.30 113.90 1% Grey angular to subangular medium strength COBBLES ]
[ and BOULDERS of sandstone. ]
0.50 113.70 = (GRANULAR RESIDUAL SOIL) -
L Firm orangish brown and grey slightly gravelly slightly ]
sandy CLAY. Gravel is subangular fine to coarse ]
HVP=94 ——-1 sandstone. Sand is fine to coarse. ]
"7 4 (COHESIVE RESIDUAL SOIL) |
= ] {
1.10 D s ]
1.60 112.60 Weathered weak grey MUDSTONE recovered as ]
angular to subangular fine to coarse gravel and ]
subangular cobbles with orangish brown staining. ]
(MIDDLE COAL MEASURES - MUDSTONE) ]
2
290 | MM.30 -t Endofpitai280m T ]
3]
4
5 |

Remarks:

1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during

excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not

surveyed in.

Stability:

1. The sides of the trial pit remained stable during excavation.




Trialpit No
I'THOS : -
LITHOSY TP17
CONSUETING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432300.00 - 404310.00 Date
N ' Smithy Wood Lane, Dodworth
ame: 1979 Level: 93.70 16/04/2020
Location: Dodworth Dlrr?ensmns Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 200 LT
= Samples and In Situ Testing
o
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Dark brown slightly gravelly sandy CLAY. ]
Gravel is subangular fine to coarse sandstone and ]
0.20 J&T 2 2| mudstone. Sand is fine to coarse. .
025 | 9345 “\__(TOPSOIL) ]
=l Firm light brown gravelly slightly sandy CLAY. Gravel is ]
N = | subangular fine to coarse sandstone. ]
0.50 D -~ =1 (COHESIVE RESIDUAL SOIL) -
HVP=72 o 1
0.70 93.00 Weathered fine grained medim strength brown ]
SANDSTONE recovered as angular to subangular ]
cobbles and boulders with orangish brown staining. .
(MIDDLE COAL MEASURES - SANDSTONE) 14
h 4 :
Groundwater strike at 1.8m - steady flow ]
' T Terminated at 2.00m - unable to excavate further ]
200 | 970 Endofpital200m T 2]
3]
4
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater strike at 1.8m. 3.
Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not surveyed in. @
Stability: 1. The sides of the trial pit remained stable during excavation.




LITHOS,

CONSULTING™

Trial Pit Log

Trialpit No

TP18

Sheet 1 of 1

Project
Name:

Smithy Wood Lane, Dodworth

Project No.
1979

Co-ords: 432343.00 - 404306.00

Level: 91.20

Date
16/04/2020

Location:

Dodworth

Dimensions

(m):

Scale
1:25

Depth Logged
3.30 LT

Client: The Wentworth Trustees

Samples and In Situ Testing
Depth

Depth | Level
Type Results (m) (m)

Legend Stratum Description

Water
Strike

TOPSOIL: Dark brown slightly gravelly slightly sandy
CLAY. Gravel is subangular to rounded fine to coarse
mudstone and sandstone.

e (TOPSOIL)

g Firm orangish brown and grey sandy slightly gravelly
1oy CLAY. Sand is fine to coarse. Gravel is subangular to
gy subrounded fine to coarse sandstone.

(COHESIVE RESIDUAL SOIL)

0.20 J&T

0.30 90.90

HVP=98

HVP=92

1.10 90.10 _ =4  Stiff dark grey gravelly CLAY. Gravel is subangular fine
1.20 D e g to coarse coal and mudstone.
= (COHESIVE RESIDUAL SOIL)

1.80 89.40 =+ Weathered dark grey weak MUDSTONE recovered as

angular to subangular fine to coarse gravel and
subangular cobbles. 2
(MIDDLE COAL MEASURES - MUDSTONE)

From 2.2m reddish brown.

2.30 88.90

Black COAL recovered as angular to subangular fine to
coarse gravel.
(HAIGH MOOR COAL)

2.60 88.60

Weathered grey extremely weak MUDSTONE recovered
as angular to subangular fine to coarse gravel and
subangular cobbles.

(MIDDLE COAL MEASURES - MUDSTONE)

2.80 D

3.30 87.90

End of pitat 3.30 m

1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.

Remarks:

Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
ITHOS - -
LITHOS. TP19
CONSUITING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432317.00 - 404412.00 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level: 95.90 16/04/2020
Location: Dodworth Dlmen5|ons Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 3.40 LT
- Samples and In Situ Testing
o
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Brown slightly gravelly slightly sandy CLAY. ]
Gravel is subangular fine to coarse mudstone and ]
sandstone. Sand is fine to coarse. -
w7 (TOPSOIL) 1
0.30 95.60 S Stiff orangish brown and grey CLAY. ]
(COHESIVE RESIDUAL SOIL) ]
HVP=102 = ]
HVP=108 S E
1.00 D - 1
1.30 94.60 < -— =] Stiff greyish brown gravelly CLAY. Gravel is subangular ]
== fine to coarse mudstone. ]
i "] (COHESIVE RESIDUAL SOIL) -
Ty 2
210 93.80 - Grey sandy very clayey angular to subangular fine to ]
. coarse GRAVEL of siltstone. ]
+% 41 (GRANULAR RESIDUAL SOIL) -
3.00 92.90 ; Weathered weak to medium strength grey SILTSTONE 37
recovered as angular to subangular cobbles and ]
subangular fine to coarse gravel. ]
(MIDDLE COAL MEASURES - SILTSTONE) T
840 | 9250 ooy Endofpitat340m T ]
=
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
I'THOS : -
LITHOS. TP20
CONSUITING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432487.00 - 404387.00 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level: 91.95 16/04/2020
Location: Dodworth Dlmen5|ons Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 3.80 LT
- Samples and In Situ Testing
o
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Dark brown slightly gravelly slightly sandy ]
CLAY. Gravel is subangular to subrounded fine to coarse ]
0.20 J&T sandstone and mudstone. Sand is fine to coarse. .
<. 24 (TOPSOIL) 1
0.30 91.65 S Stiff light brown and grey CLAY. ]
(COHESIVE RESIDUAL SOIL) ]
HVP=110 — .
HVP=108 .
1 -
1.20 90.75 T otff light grey and brown gravelly slightly sandy CLAY. ]
-~ i=-{ Gravel s subangular fine to coarse siltstone, sandstone ]
W and rare ironstone. Sand is fine to coarse. -
150 D = (COHESIVE RESIDUAL SOIL) .
2.00 89.95 e 227, Grey and orangish brown clayey angular to subangular 2]
fine to coarse GRAVEL of siltstone. ]
(GRANULAR RESIDUAL SOIL) -
2:30 89.65 Weathered weak grey SILTSTONE recovered as angular ]
to subangular cobbles and subangular fine to coarse ]
gravel with occasional ironstone nodules. -
(MIDDLE COAL MEASURES - SILTSTONE) ]
3]
3.30 88.65 Black COAL recovered as angular to subangular fine to ]
coarse GRAVEL. ]
(SWALLOW WOOD COAL) -
3.60 88.35 Weathered extremely weak grey MUDSTONE recovered ]
as angular to subangular fine to coarse gravel. ]
3.80 | 88.15 _ (MIDDLE COAL MEASURES - MUDSTONE) _ 8
End of pit at 3.80 m ]
4
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
ITHOS - -
LITHOS TP21
CONSUITING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432500.00 - 404411.00 Date
N ' Smithy Wood Lane, Dodworth
ame: 1979 Level: 93.25 16/04/2020
Location: Dodworth Dlmen5|ons Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 410 LT
- Samples and In Situ Testing
Q
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Dark brown slightly gravelly slightly sandy ]
silty CLAY. Gravel is subangular fine to coarse ]
sandstone and mudstone. Sand is fine to coarse. B
: {1 (TOPSOIL) ]
0.35 92.90 _.Z . _ Stiff orangish brown and grey slightly gravelly slightly ]
e sandy CLAY. Gravel is subangular fine to coarse ]
o siltstone. Sand is fine to coarse. .
HVP=60 -~ i-{ (COHESIVE RESIDUAL SOIL) ]
HVP=88 T .
HVP=102 : -
- 1 -
. T ¥ From 1.70m gravel is extremely weak mudstone. ]
1.80 D LA ]
2.00 91.25 Weathered weak grey SILTSTONE recovered as angular 2]
to subangular cobbles and subangular fine to coarse ]
gravel with ironstone nodules. ]
(MIDDLE COAL MEASURES - SILTSTONE) ]
3]
3.60 89.65 Weathered weak black MUDSTONE recovered as i
angular to subangular cobbles and subangular fine to ]
coarse gravel with orangish brown staining. ]
(MIDDLE COAL MEASURES - MUDSTONE) ]
4
S I Endofpitatdiom T ]
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
ITHOS - -
LITHOSY TP22
CONSUETING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432437.00 - 404420.00 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level: 94.10 16/04/2020
Location: Dodworth D|rr?en5|ons Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 4.20 LT
- Samples and In Situ Testing
Q
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Dark brown slightly gravelly slightly sandy ]
silty CLAY. Gravel is subangular to subrounded fine to ]
0.20 J&T 2 .| coarse sandstone. Sand is fine to coarse. .
0.25 93.85 (TOPSOIL) 1
S Stiff orangish brown gleyed grey CLAY. B
(COHESIVE RESIDUAL SOIL) ]
1.00 D - 1
1.25 D 1.20 ) 92.90 ﬁ Black COAL recovered as clayey angular to subangular ]
1.30 | 92.80 PR\ fine to coarse gravel. ]
= (SWALLOW WOOD COAL) -
= | Firm brown gravelly sandy CLAY. Gravel is subangular ]
= fine to coarse siltstone. E
y '{ (COHESIVE RESIDUAL SOIL) ]
T 2
210 92.00 - Grey and brown very clayey angular to subangular fine ]
. to coarse GRAVEL of siltstone. ]
+% 41 (GRANULAR RESIDUAL SOIL) i
270 91.40 Weathered weak grey SILTSTONE recovered as angular ]
to subangular cobbles and subangular fine to coarse ]
gravel with occasional ironstone nodules. ]
(MIDDLE COAL MEASURES - SILTSTONE) 3 ]
4
B B e Endofpitatd20m T ]
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
I'THOS - -
LITHOS. TP23
CONSULTING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432446.00 - 404443.00 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level: 96.10 16/04/2020
Location: Dodworth Dlmen5|ons Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 350 LT
= Samples and In Situ Testing
o
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Brown gravelly slightly sandy CLAY. Gravel is ]
subangular medium to coarse sandstone. ]
(TOPSOIL) ]
0.30 95.80 —_« = Stiff orangish brown and grey gravelly slightly sandy ]
: =] CLAY. Gravel is subangular to subrounded fine to coarse ]
- ~_57-1 sandstone. -
HVP=68 = (COHESIVE RESIDUAL SOIL) ;
1.00 D ey 1
140 94.70 -;'— .—--_ Firm grey gravelly CLAY. Gravel is angular to subangular ]
i fine to coarse extremely weak siltstone. ]
(COHESIVE RESIDUAL SOIL) |
1.80 94.30 N o _ E Grey and brown very clayey angular to subangular fine ]
. 4 tocoarse GRAVEL of siltstone with occasional ironstone ]
- nodules. 2 —
“ 71 (GRANULAR RESIDUAL SOIL) T
260 93.50 Weathered weak grey fine grained SANDSTONE and ]
rare SILTSTONE recovered as angular to subangular ]
cobbles and subangular fine to coarse gravel. ]
(MIDDLE COAL MEASURES - SANDSTONE) T
3]
. .+ [_Terminated at 3.40m - unable to excavate further ]
850 | 9260 ooy Endofpitaidsom T ]
4
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
I'THOS : :
LITHOS, TP24
CONSUITING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432396.00 - 404444.00 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level: 95.70 16/04/2020
Location: Dodworth Dlrr?ensmns Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 410 LT
- Samples and In Situ Testing
Q
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Dark brown slightly gravelly slightly sandy ]
: CLAY. Gravel is subangular to subrounded fine to ocarse ]
0.20 J&T - mudstone, sandstone and siltstone. Sand is fine to B
0.25 95.45 coarse. ]
S (TOPSOIL) -
Stiff orangish brown and grey CLAY. ]
HVP=80 — (COHESIVE RESIDUAL SOIL) |
0.70 95.00 Black COAL recovered as clayey angular to subangular ]
0.80 D 0.85 04.85 fine to coarse GRAVEL. ]
HVP=110 : : (MIDDLE COAL MEASURES - COAL) -
- Stiff grey and brown CLAY. 1 7
- — (COHESIVE RESIDUAL SOIL) |
1.20 D — — E
HVP=118 o E
—— 2
230 93.40 Weathered extremely weak grey MUDSTONE recovered ]
as gravelly CLAY. Gravel is subangular fine to coarse. ]
(MIDDLE COAL MEASURES - MUDSTONE) -
A 4 ]
290 92.80 Weathered extremely weak grey MUDSTONE recovered ]
as angular to subangular fine to coarse gravel and 3
subangular cobbles. .
(MIDDLE COAL MEASURES - MUDSTONE) ]
3.30 92.40 Black COAL recovered as angular to subangular fine to ]
coarse GRAVEL. ]
3.50 92.20 (HAIGH MOOR COAL) a
Weathered extremely weak grey MUDSTONE with ]
fossilised plants recovered as angular to subangular fine .
to coarse gravel and subangular cobbles. ]
(MIDDLE COAL MEASURES - MUDSTONE) -
4
410 | 91.60 oo sy Endof pitat4.40m T ]
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater seepage at 2.9m. 3.
Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not surveyed in. @
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
ITHOS - -
LITHOS TP25
CONSUITING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432296.00 - 404439.00 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level: 98.80 16/04/2020
Location: Dodworth D|rr?en5|ons Scale
(m): 1:25
. Depth Logged
Client: The Wentworth Trustees 3.00 LT
= Samples and In Situ Testing
o
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
TOPSOIL: Dark brown slightly gravelly sandy CLAY. ]
Gravel is subangular fine to coarse sandstone. Sand is ]
0.20 J&T fine to coarse. .
e (TOPSOIL) ]
0.30 98.50 e Firm brown gravelly sandy CLAY. Gravel is subangular B
N - | fine to coarse sandstone and siltstone. ]
HVP=62 -~ =1 (COHESIVE RESIDUAL SOIL) -
0.90 D TN ]
- 1 -
1.30 97.50 ¥ Brown and grey clayey angular to subangular fine to ]
- coarse GRAVEL of siltstone and sandstone. ]
) (GRANULAR RESIDUAL SOIL) -
2.00 96.80 Weathered weak grey SILTSTONE recovered as angular 2]
to subangular cobbles and subangular fine to ocarse ]
gravel. ]
(MIDDLE COAL MEASURES - SILTSTONE) ]
270 96.10 Weathered medium strength grey fine grained ]
' SANDSTONE recovered as angular to subangular ]
' | cobbles and subangular fine to coarse gravel. -
3.00 95.80 (MIDDLE COAL MEASURES - SANDSTONE) ]
. : Terminated at 3.00m - unable to excavate further ] 3 a
End of pit at 3.00 m -
4
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Co-ordinates from hand held GPS, hole not
surveyed in.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
CONSULTING Trial Pit Log TP101
Sheet 1 of 1
Project , Project No. Co-ords: 432222.37 - 404348.54 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level:  98.20 14/04/2021
Location: Dodworth Dimensions 3.7 Scale
' (m): © 1:25
N Depth ) Logged
Client: The Wentworth Trustees 170 LEW
= Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
Dark brown slightly sandy CLAY with occasional rootlets.
(TOPSOIL)
0.20 98.00

it Stiff orangish brown mottled grey slightly sandy slightly
i | gravelly CLAY. Gravel is subangular to subrounded fine
= : to medium of sandstone.

T (COHESIVE RESIDUAL SOIL)

At 0.5m, 2 inch armoured electric cable (not live) with warning tiles.

= Copper band extending from electric cable down to a steel plate (0.6m
. X 0.6m) - possible earthing plate. 1

1.70 | 96.50 |t ooy Endof pitat 1.70m™ "7 T TTTTC

Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Exploratory hole surveyed in (co-ordinates & level)
prior to excavation.

Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
I'THOS : -
LITHOSY TP102
CONSUETING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432231.02 - 404393.09 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level:  99.25 14/04/2021
Location: Dodworth D|rr?en5|ons 3.4 Scale
(m): © 1:25
. Depth i) Logged
Client: The Wentworth Trustees 110 LEW
= Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
Dark brown slightly sandy slightly gravelly CLAY with .
occasional rootlets. Gravel is subangular to subrounded ]
0.20 99.05 - fine of sandstone. ]
+= = A\_(TOPSOIL) ]
. Brown clayey sandy angular to subangular fine to coarse .
"+ .| GRAVEL of sandstone. ]
74 (GRANULAR RESIDUAL SOIL) -
0.60 98.65 Light brown slightly clayey sandy angular tabular fine to ]
coarse GRAVEL of sandstone with low cobble content. ]
(GRANULAR RESIDUAL SOIL) |
it 1
R No anomalous ground encountered. _ ]
1.10 Sl End of pitat 1.10 m -
2
3]
4
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Exploratory hole surveyed in (co-ordinates & level)
prior to excavation.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
I'THOS : -
LITHOS TP103
CONSUITING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432223.06 - 404386.46 Date
N ' Smithy Wood Lane, Dodworth
ame: 1979 Level: 98.35 14/04/2021
Location: Dodworth D|rr?en5|ons 3.3 Scale
(m): - 1:25
— Depth < Logged
Client: The Wentworth Trustees 110 LEW
= Samples and In Situ Testing
Q
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
Dark brown slightly sandy CLAY with occasional rootlets. .
(TOPSOIL) ]
0.30 98.05 —_« = Firm orangish brown slightly sandy slightly gravelly i
: =4 CLAY. Gravel is subangular to subrounded fine to coarse ]
-~ i -1 of predominantly sandstone with rare coal and ironstone. -
0.60 97.75 L : (COHESIVE RESIDUAL SOIL) ]
: ) : . Stiff orangish brown mottled grey slightly sandy slightly ]
= - gravelly CLAY. Gravel is subangular fine to coarse of ]
=7 4{ sandstone. -
| (COHESIVE RESIDUAL SOIL) ]
e 1
S No anomalous ground encountered. ___ ___ __ ___ __________ _ ]
1.10 S End of pitat 1.10 m -
2]
3]
4
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Exploratory hole surveyed in (co-ordinates & level)
prior to excavation.
Stability: 1. The sides of the trial pit remained stable during excavation.




Trialpit No
ITHOS - -
LITHOS TP104
CONSUETING: [rial Pit Log
Sheet 1 of 1
Project . Project No. Co-ords: 432248.86 - 404397.89 Date
' Smithy Wood Lane, Dodworth
Name: 1979 Level:  98.50 14/04/2021
Location: Dodworth D|rr?en5|ons 3.3 Scale
(m): N 1:25
N Depth I} Logged
Client: The Wentworth Trustees 110 LEW
- Samples and In Situ Testing
Q
2 Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
Dark brown slightly sandy slightly gravelly CLAY with .
occasional rootlets. Gravel is subangular to subrounded ]
fine to medium of sandstone with rare coal. E
w7 (TOPSOIL) 1
0.30 98.20 S Firm greyish brown CLAY. ]
(COHESIVE RESIDUAL SOIL) ]
0.70 97.80 - =4| Stiff brown mottled grey slightly gravelly CLAY. Gravel is ]
=l subangular to subrounded fine to medium of sandstone. ]
. - 1|__(COHESIVE RESIDUAL SOIL) -
Ry At 0.7m in northwest corner of pit, 0.9m wide band of black clay with 1
_{|_gravel of coal (likley weathered outcrop). 1 ]
10| 9740 ey Endofpitat 1.10m T ]
2
3]
4
5 |
Remarks: 1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Exploratory hole surveyed in (co-ordinates & level)
prior to excavation.
Stability: 1. The sides of the trial pit remained stable during excavation.




LITHOS,

Trialpit No

CONSULTING Trial Pit Log TP105
Sheet 1 of 1
i Project No. Co-ords: 432244.72 - 404414.15 Date
Pro;ec.t Smithy Wood Lane, Dodworth )
Name: 1979 Level:  99.35 14/04/2021
Location: Dodworth Dimensions 3.6 Scale
' (m): © 1:25
N Depth i) Logged
Client: The Wentworth Trustees 120 LEW
= Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
Dark brown slightly sandy CLAY with occasional rootlets.
: (TOPSOIL)
0.20 99.15 == —- Firm orangish brown mottled grey slightly sandy slightly
=74 gravelly CLAY. Gravel is subangular to subrounded fine
< -+ to medium of sandstone.
T (COHESIVE RESIDUAL SOIL)
AT 1
1.20 98.15 Al . No anomalous ground encountered. _

End of pit at 1.20 m

» w N

()]

Remarks:

prior to excavation.

Stability:

1. Prior to excavation a Cable Avoidance Tool (CAT) survey was carried out. 2. Groundwater was not apparent during
excavation. 3. Backfilled with materials arising upon completion. 4. Exploratory hole surveyed in (co-ordinates & level)

1. The sides of the trial pit remained stable during excavation.
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