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STATION ROAD, MIRFIELD GROUND INVESTIGATION

INTRODUCTION

This report sets out the resuits of the fieid work and laboratory testing for a ground

investigation carried out by Strata Surveys Limited for Lidi UK Properties GmbH at the

request of HTC Project Management.

The investigation was required in connection with a proposed Lidl Supermarket at Station

Road, Mirfield, Huddersfield.

The object of the investigation was to abtain information on the ground conditions and soil

properties for use in the design and construction of foundations on the site.

SITE DESCRIPTION

The site is bounded by Station Road to the east, a canal to the south, a brick wall to the

west and a retaining wall to the north.

The site is mainly demciition rubble, on two levels. The area close to Station Road is
approximately 3 metres higher than the south west part of the site. The haif of the high
ground nearest the canal contains infilled basements with a tarmac covering. The whoie

has been used for car parking. The south west area is at basement level with concrete

slabs forming a majority of the ground surface.
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SITE GEOLOGY

The 1:50,000 Series of the British Geological Survey shows the site is underlain by Alluvium

over Mudstane of the Lower Coal Measures of the Upper Carboniferous.

FIELD WORK

The field work was carried out during the period from 10th to 22nd October 1994 and”
consisted of boring three 150mm diameter boreholes to depths varying between 5.00m and
7.90m below the existing ground surface level using shell, clay cutter and light cable

percussion techniques. Borehole 1A was abandoned on concrete at 1.50m and redrilled as

Borehole 1 a short distance away.

Undisturbed 100mm diameter samples were taken in the cohesive strata. Standard

penetration tests were carried out in the granular strata and to prove bedrock. Selected
disturbed samples and bulk samples were also taken and together with the undisturbed
samples and samples from the standard penetration tests returned to our laboratory for

inspection and testing as appropriate. Groundwater samples were obtained where ground

cenditions allowed,

The boreholes were extended to 40.00m below ground level using rotary open hole air flush

techniques to search for mine workings.

Detailed results of the strata met, depths and levels of changes, thicknesses of strata,

samples taken, groundwater observations and N values from the standard penetration tests

are given on the borehole record sheets in Appendix 2.1.
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Where standard penstration tests were discontinued due to hard strata the N value has

been derived by arithmetically extending the blows recorded in the partial test drive.

Gas wells were installed in the boreholes. Details of their construction are given on

separate sheets in Appendix 2.2. A record of the gas readings is given in Appendix 2.4,

Eight trial pits were excavated by mechanical excavator with a geologist in attendance. The

results are given in Appendix 2.3.

Ground ievels at the borehole and trial pit positions were not available for inclusion in

this report.

Appendix 1 contains statements of the Terminology used in Soil Descriptions, the Standard

Penetration Tests and Concrete in Aggressive Conditions.

The positions of the boreholes and trial pits are given on the Site Plan in Appendix 4.

LABORATORY TESTING

The tests were carried out as specified by B.S. 1377:1990 Methods of Test for Soils {or Civil

Engineering Purposes.

Triaxial Compression Tests, Particle Size Distribution Tests, Sulphate Content and pH Value
Tests were performed. (The Sulphate Contents are reported as SO, for ease of use with

BRE Digest 363).

Chemical contamination tests were carried out on selected samples by Southern Science.

The resulls of all the tests are given in Appendix 3.
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SUMMARY OF GROUND CONDITIONS

The succession of strata proved by the boreholes varied from sampling point to sampling
point. An irregular layer of made ground covers the site. On the high level adjacent to
Station Road (the position of the proposed store) the thickness varies from 0.20m to 3.90m

and in the low level area the thickness varies from 0.1m to in excess of 2.00m (Trial Pit 1).

The natural ground below the made ground varies from loose alluvial SAND with firm CLAY

layers (Borehole 1A} 1o a weathered zone of dense SAND with stiff CLAY (Borehole 2) to

bedrock (Borehole 3).

Bedrock was praved at depths of 4.20m, 4.30m and 3.90m in Boreholes 1, 2 and 3
respectively. The upper strata consisted of weathered grey MUDSTONE which became
harder with depth. At depths of 17.00m to 29.00m sandstone was encountered and this
was proved to 40.00m without being fully penetrated. No unusual circulation loss was

experienced and no voids were encountered. A thin coal seam (0.30m) was proved at

16.70m in Borehole 3.

The highest temporary standing groundwater levels recorded in the boreholes were 2.50m,
5.10m and 5.28m in Boreholes 1A, 2 and 3 respectively. A water level of 2.35m was

recarded in Trial Pit 4 - the remaining trial pits were dry.

GEOTECHNICAL ASSESSMENT

The ground conditions along the northern edge of the proposed store (Boreshole 2, Trial Pit
6 and Trial Pit 7) are suitable for shallow foundaticns using an allowable bearing pressure
of 150 kN/m2. The loose alluvial strata at normal foundation depth at the south west corner
of the building have an allowable bearing pressure of 50 kN/m? and the resuits of the

standard penetration tests show the allowable bearing pressure at the south east corner of

the building should not exceed 80 kN/m?2,
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With these variable conditions and no ground improvement the use of shallow foundations

would involve considerable risk.

The choice of foundations appears to be between ground improvement on the southern part
of the building so that shallow foundations can be used throughout. Alternatively piles

could be used over the area of the whole building to obtain foundations.

The ground floor can be ground supported providing any existing basement walls are °

removed to about S00mm below the underside of the floor slab and a 500mm layer of well

compacied hardcore is laid below the slab.

CBR Tests gave results of 1,.3%, 13%, 15%, 25% and 110%. The sample giving the lowest

result contained clay. Providing the clay fill is removed roads and parking can be designed

using a CBR of 13%.

Sulphates are present in the groundwater from Borehole 1. pH values of 7.3 to 10.0 were

measured. In line with BRE Digest 363 the site should be treated as Class 3.

The boreholes proved no cavities and no loose bedrock and any subsidence due to mine

workings in the area appears 1o be complete.

CHEMICAL CONTAMINATION ASSESSMENT

Methane gas monitoring recorded no methane on site.

The chemical contamination tests which analysed 5 samples for the contaminants in ICRCL

Table 3 and Table 4 showed that the site is uncontaminated for the proposed use.
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An area of diesel contamination detected in an earlier survey has been treated. The current
See— e
tests show that although there is a diesel smell the quantities present are in the

‘'uncontaminated' range of values,

No special precautions need be taken to protect construction personnel. No special landfill
pflidond -

sites will be required for surplus soils from the site. No precautions are necessary to (\

protect employees or the public after construction is complete.

signed for )
STRATA SURVEYS LIMITED O

AW. WALKER BSc
Chief Saoils Engineer
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APPENDIX 1

STANDARD
Terminology used in Soil Descriptions
Standard Penetration Tests

Concrete in Aggressive Conditions



rminology U il

ion

The procedure and principles givea in BS 5930 {1992)Rzvision Section ¥ kave been adopted in producing the soils descriziion contained in this report.

The classification is thersfore based on the foilowing,

In 2 soil description the main characteristics should be preferably given in a standard word order, the word order can be adjustad where appropriate for

clarity.
a) Mass characteristics

1) Field Sirength, density or compactness

2} Discontinuities
3) Bedding

Nfass Characteristics
For clay the strength seale is used as follows:

b) Matarial characteristics

1} Colour

2) Particle shape, particle grading and sempesition.

3) Soil name(capital e.g.. SAND),based ec grading and plasticity.

¢) Geological fermations, age and type of deposit

d) Classification/sail group (opticnal.)

LUndrained Shear Streneth (KIN/S)

erm Field [dentification
ery soft ingers easiiy pushed 20
in uo to 25mm

Soft [Fingsrs pushed in up to 1Gmm 2030
[Firm Thumb makes imprassion easily 40-75
Stif ilndentad slightlv by thumb. 75-150
Verv Seiff 'Can be indented by thumb nail 150-300
Hazd {or very weak mudsione} Can be sematched greater than 300

Clays with ucdrained strength greazer than 300 kN/m2 can be desaribed as very weak mudsione or as hard clav{Spink and Norbury [993)

Relative densizy of sands and gravel only may be determined by the standard penetration test. A, scale in Lermns of N-Values{see BS 1377:15%0) is

as follaws:-

[Term {Field Identification SPT N-Values blows 300mum peoetration
Very loose Can be excavatad with 3 spade 0w 3

Loose 150mm wooden peg easily 4t IO

Medium dense idriven(Loose) 1010 30

Denss requires pick for excavation 30 50

Very Dense $0mum woodea peg bard over 50

1o drive.(Denss)

Silts are described as fine soils(see 41.3) but depending on their grading may befiave as a granular rather than cohesive mazerial.
The terms uacompacted:-easily moulded or crush in fingers or Compacted:-can be mouided or crush by streng pressure in the fingers can be Used
Relative densities for use in field where N-values are not available are given in brackets; these terms are unquantified and should be used with caution

Description of Discontinuities.

When describing discontinuities the fype should be stated e.g fissures, fauits, shear planes and the spacing detailed as below. Their openness and surfacs
texture eg rough, smooth, polished, striazed should be described and where possible orientation and trend should be stated.

Terminolegy Usad in Soil Descriptions

Discontinuities | Other qualifving terms Bedding | Other cualifving terms
Scale of spacing  [Mean Eor Discontinuities. Scale of bedding  [Mean for Bedding
Term Spacing mm issured:- breaks ia Term Fhickness mem Inter bedded  Alterparing [ayers
Very Over 2000 blecks along unpeiished Q-:ry thicily Over 2000 of differeat types
pwidely discontinuities. edded Interlaminated  Prequalified by
Widaly 2000 to Sheared:- breaks tn MThickly FDUD to thickness t=rm
Q0 blocks along polished ‘pedded 600 if in equal
Medium 600 ta 200 discontinuities. Nedium POO t0 200 proportions.
E:edd:d Crherwiss
Closeiv 200 to0 60 Spacing terms also [Thindy 200 to 60 thickness of and
used for distance betwean bedded spacing between
Yery 60 10 20 pantings, isoiated Very thiniy ‘60 to 20 subordinats layers
[Closeiy beds oc laminae, bedded defined,
dasiccation crasks rools |
[Exwremely under 20 teee, Mhiekly 20 1to §
Closely arninated
Thinly under &
{Lzminated
Pags



Marerial Characteristics of Soils.
Mfaterial characteristics refer to those characteristics that can be dascrited Tom visual and mutual exarmination of dissurbed or undisurbed sampies.

Charassristics include colour, particie shape, particle zading and particis composition

Coleour
Colour given should be an overall impression. Straza with more than one coiour can be desaribed as motiled or multicoloured

details of colours are given betow:-

Red, orange, yellow, brown, green, blue, white cream, grey, black ete. and supplemented as necessary with: light dark mottled and reddish orangish

brownish ete. (Changes due to oxddation, desiceation for example should be goted.)

Particle Shape:- W Where appropriate, particle shape may be described Some recommeadad terms are as fallows.
Anguladty Form Surfacs texture. The disiribution of particle sizes within sands and gravels should te
angular flat rough descriped stating predominant size fraztion present e.g fine to coarse SAND.
subangular clongated smoath,
subrounded
rounded

Principal Seoil Type and Secondary Constituents.
The soil name is based on particle size of the coarse fraction and/er the plasticity of the £ne fraction
Fines soiis:- contain 35% or more of fine matevial (omizting boulder and cobbles)is deseribed as CLAY or SILT dependezt on plasticity.

With less than 35% fine material it is dascribed a5 2 coame matsrial SAND or GRAVEL

For mixturss invelving very coarse sails s2e 41.3.2.4.
The basic soil types and their subdivisions are defined by the range of their particle sizes as shown below.BS 5930 Section § recotamends that the

secondary constituents can be used before or atter the principal soil type to avoid ambiguity with the qualifiving adjectives.

Soii Group. Particle Size  iPrincipal Soil  Term Before Principal Term Term After Ltoorox. Y Secondary Consitusnt
200| BOULDERS iStightly (sandy*) with a linle (sand?) 5
Very Coarse COBBLES or gravelly SAND or oceasional
60 {cobbles+)
Coarse {Sandy=) or with some{sand") 5-20 .-
29 or graveily or seme
Befzdivm GRAVEL (Cabbiest)
Coarse Soils 6 {Very Sandy”) GRAVEL with much{sand®) >20 ==
Kover about [Fine or graveily or many
165 % sand and & {cobbles+)
(Gravel) Coarse SAND and and(sand®) or nbout equal proporticns
0.6 GRAVEL and (Cabbles™)
Medium SAND ® Fine soil type as appropnate clayey/or silty. ~ Very coarse soil type as appropriate.
0.2 ** or describe as a fine soil depending on assessed enginesring behaviour
Fine Term Before Principal Term  Term ARter lApprox. %% Secondary Constituent
0.06 iStightly (sandy®) with a [ittle (sand*) <335
Coarse ‘fr gravelly CLAY or occasional
Fine Soti(over 0.02 (cobbles+)
hibout 35%siit  [Medium SILT Sandy*) or with some(sand®) 3565
tand ¢lay size) 0.006 or gravelly or some
Fine {cobbles+)
0.002 [ CLAY/SILT. {(Very Sandy*) SILT with much(sand*) >65 "
CLAY ar gravelly /manv (cobbles+)
** dascribe as coarse s0il depending on assessed enginesring behaviour.
* coarse soil as aporopriate.

BS5930 Section 8 indicates fine soils shall be deseribed as either SILT or CLAY depending on plastic properties; these terms are cumally exclusive
terms such as siity CLAY are not to be used. Where hand test are genuinely indevisive or ambiguous the hybrd term CLAY/SILT may be used,

Tkis is also trus for deposits containing mixtures of fine and coarse soii(ses 41.3.2.6}
Minor constituents. Where soil contain miner quantities <10% in fine soil and 1%% coarse, which arz relevant to geology can be included using slightly or

very siightly.

Orzanic Soils and Peats:{sez41.3.5)
! fTransoortzd Mixres

[[=m Fieid Temt
Firm IFibres compressed Fitrous ?lant remzing iSlightly grgaric ciayrsiit er sand Dividsd or diserets
Spongy fery compressed and open E:s:udo— Plant remains Organic clay er siit erganic sand organic edour
tructure Jibrous recognisable fVe:'y organic clay or silt very organie  Dessribe as for
Plastic kean be moulded in hand smerphous recogrnisable piant sand inorganics seils.
land smears alang fingers remains absent FE.-LT Precominantly piant rematns usuaily dark brown
fm black in ¢olour distincrive smeil. low buik density
References:

BS 5930:1992 Revision ‘Codz of Practice for Site Investigation'
Norbury D.R;, G.H Child and T.W Spink 1984:"A critical Review of Section 8(BS 5930)Seil and Rock Descriptions”. Proc. 20th Regional meeting of the

Ergineering Group of the Geological Society. Site Investigation Practice. Assessing BS5930, Unlv. of Surrey pp353-369(original procsedings)

Termirology Used in Soif Descriptions



Srandard Penerration Test

The fui] procediure of czrrving out the Standard Penewzdon Test (SPT) is given in BS
1 > :

I i{
377:19%0:Meathods of Tests for Soiis for Civil Enginesring Purposes,

iit barre! sampler into the sgil

Bfo

Esszndally the tests consists of driving 2 30mm ermemal diamerer o
usi.ng z éikg hz-.nzr r dropping 760mum. The penerztion resisian ls expressed as the number of
d to gotain 300mum penstzdon (test drive) below z szzting drive of 130mm through zny

i zrounci at the bomom of the borshaie. The number of biows for the 300mm tesi drive
A ful] rezord of the aumber of Hiows

renole logs as the N-value, A full reg
is 2igo t=bulatad

.”
o4
ce

penetrziion is recorded on the bo
required o drive E_"le sample at 73mm intervals throughout the wf 450mm drive

zlong with the groundwater levels at the tme of test

The test is norme_.lv perfarmed on szads, but may also be used in gravels, weak mcs and gizcial @il
in which case the driving shce may be repizczd by 2 cone. Woen autemping the siandard pe'l..r.ra..cn
v {0 (erminate the test bek

12515 io very dense materials or weathered bedrock it Inay be nagessars 3
1512nCes i 1S 11"1 Qriant ro

coropledion o prevent damags @ the scuipment In these circum
how the biow count reiztes (o the penewzdon of the sampiar. This may be echieved in the !
manner:

a) Searing Drive - usis ng sizndard blows ihe seaung drve 1S & peasrzuon of [S0mm or 235 blows
wihichewver is st reached.

b) T2sp Drive - the numter of dlow

WS T

.:cn:e'.fe" in 30 blO\\S mc 1851 drive ¢zn fe terminarad,
7 i res. If either tha gearing dnive or
a

penerzion for the 23 biows or
30 blows respecdvely,

¢} In soft rock the test drive siiouid be temminaced aft=r 100 Ciows I @ senerzdon of 300ma fes aot
teen zchieved

The N-vaiue ctrzined from the Stzndard Penewadon Test may oo usad (0 assess che relatv

sands and gravels in accordancs with Clavse 41.2.5 of S5 3930:1981: Cace of Pracuice for Jit=
Invesugzucn as foilows:

SPT N-vaiuves: biows/300mrm Pensrzton |

! Temm j

l .= _i
[Very lcose i 0-4 i
Loosa i LTI I
Mediur Densa | 10 - 30 !
Dense ! 30-30 i

[Verv Dansa | Crver 20 I

¥ 2 when the sampler zssembiv is lowersd 10 the tornem of the borehoie an the drive rods

A2
with the drive "-_‘ZSE:""..DI‘-' on Wp o ths Sc..EZlDL‘;‘.:' may pensiraiz under seif-weizhe This inigsi ”E"-‘"E‘-‘-'iﬂﬂ
d .

.y . - N - : ax
ed. If tha intiiz] penewzrion exceeds 230mn

1 ot whe sezing and 25

1
T
{13
‘
|
IJ

4 x.-.c ras~r

b

n




Durabilicy of Coucrete in Ageressive Ground apd Groundwater Canditions

In order 1o assass the levels of suiphate 1o the ground or groundwater, which may have 2
deleterious eZect on concrate, the sulphate Contanc of soil and groundswvaier may be

[y A=
sars

determined in accordances with-BS 1377 (1990) Tests 3:3. The sulphate contents derermined

are grouped into ciasses in Building Resezrch Estabiishment Diges: 363 (1991) as foilows:

| Concenuadon of Sulonates in Scils and Groundwater
Seaiis Groundwater
Cless Total SO4 SC4in 2:1 SO4
0% Warer:soil (g'l)
extrace (1)
l <024 <l.2 <04
2 if>0.24 1.2-23 g4-1.4
3 Classify on 25-3.7 [.+4-3.0
4 basis of 3.7-6.7 3.0-6.0
] 211 axiract >4.7 { >3.0

Based an this ¢iasification BRE Digest 36
concrale mixes (o resist sulphate attack, decending on the cement ype (incivding
replacements) for each ciass of swlphate. Recommended minimum cemen coneenes and

a0 ralios are given (o ensure a dusable concrete, provided thae the miN

MaxImum waterceme
is adequately compacted and cured o give 1 dense. low senmeabilicy prodect. It shouid Ge

nated that the recommendzdons given in BRE Digast 265 relate to concreiz of [ow

63 gives recorumendatons for the design of suitztle

warkability which can be adequately compacied Dy normai metfods 2.2, precast coacraie
piies. pile cins or shaiiow footings. Thev do not apoly @ high workanility concrese for use
in cast-in-alace piles. where referance shouid e made to the recomumendations @ Temiinson

(1980) and Barthoiomew (1979).

Care siicuid te faken in the interpretztion of resuits over the site area. [f classificadon is

based soleiv on groundwartsr anaivsis. it siiould be based on the highest suiphace
. = - =} .

concenuration recorded. Where a large numcer of resuits itom soil anaiysis-ars avaiiabie it
siould be basad on the average of the highest 20 per cenc of the results. ¥ 3 varied sz of
resuits ars recorded from a limited sampling programme it iS INIpOMant (o ¢arry out further

anaivses Celore 3 de:wsiled classification (s given.

Durabiiity of Concraze in Aggressive Cround snd Groundwaier Conditicns



Durzbiiity of Conerete in Aggraszive

The pi value of groundwazter as.determined by Test 3.9 BS 1377 provides a ganeral

indication of the potendal aggressiveness (o concrete of acids. [tisi p oriznt that (255 0N
ire car ire 1pies as rasuits may

either groundwarer or soiliwater suspensions are carried out an fTesh =
change with ime. Soils and groundwaier generzily are near neutrai (1 e.ol=7)ywih a
range of pi's benwesa 6 and 9. A review of the durabilicy of concrese in aC‘C'.lC soil aad

groundwater by W.H. Harrison of the Building Research Establishment (1937) cuotas a
Freach Standzrd D 18011 (1983) "Conc.—::e Classification of Aggressive Zavironments”

wilich classifies the degras of aggrassiveness of various eaviraonments as foilows:

Cegrae of Aggrassiveness pH Range
Siightly Agaressive £§.6-3.35
Fzirly Aggrassive 55-4.5
Very Aggressive 45-440
Extremely Aggressive <4.0

125 of UFSCIIULOHS i€ LL‘.IEC! EQ’.:.'.F.S\'. zcid atiack b\’ OIQ‘.'.I'LLC acids in geay sails are El-\'Eﬂ

580
Tomlinson (1980). Where mineral zcids are preseat special peecaudons will ba required
Harrison griefly describes cartain of the technicues

=
D._QP

protesiconcTaie QE_J.DF‘. atiack,

vatiable and refers to detaiied refersnces as appropriate. Alkaline groundwater is not

=neraily aggressive to concrete uniass in raladvely high conczawatons (pii's sbove [4) ar

g m
D

F,'

[ the aggregzre is of a rezcuve {ype. 1ae gH value

to sulphate conczawations a particular in borceriine c..tas [fthe value s baigw zix it is
usuai 10 grouo any oorderiine sulphate resuils inco the higher [aSS'U.CaEI.OE".f. as icis

considerad L"cc acids presanc will tead (o break dovm the cancrete making it mors

.

ch__CESLDLE o] <tJJ.Dl'lz.... artack.

B :::-r:: neces

Bartholomew R.F. 1979 “The protecton of concrsis piles in aggressive ground candidons'
Proc. Conf on Recent Devaicpments in the Design and
Canstruction of Piles [CE London pp%9 - 109

BS 1377:15%0 "Weshods of Test for Seiis for Civil Enginesring Purpeses’ Bridsh
Standards [nsun._lon

"BRE Digast 363: 1991 'Sulphate and Acid Resisiance of Conerezz in the Ground'
Buiiding Research Eswzblishmenc

= -
Tzrmison W.H.: 1987 "Duratilicy of Concrete in Acidic Soils and Watars'; Concreate
Fen. 1587, ppl8 - 24

t

Foundzton | Des:gp and Construcdon

Tomiinson M.J.; 1980
Fourth Edition. Piunan op 738 - 739

of soif or gmu:vciw‘ue- may zlsa be linked

L L



APPENDIX 2

RECORDS OF FIELD WORK




APPENDIX 2.1

BOREHOLE RECORD SHEETS




weed mw B

CABLE PERCUSSION RECORD SHEET

Borehole No. B H 1 A

Scele 1:50

STRATA -
SURVEYS Location Proposed Lidt Supermarket, Mirfield
LIMITED Client Lidl UX Properties GrmbH Snest | of 1.
Job No: Equipment and methods brilled by o
7880
p 8. b Ref.: Caaing Diometer {mm) Ground levsl m 400
roject hef. . Ca—ardinates E N
Casing Depth (m)
Date 10/10/54
CasinG | waTER rd Recor SANPLES / TESTS beotn | R N
scorn Description il vl el
DEFTH [ 0EPTH Depth saee | T escrip Thickness | L i
m) { (m - {m} Yo |Type k& Ho cﬂue Cu (m) (m"ﬁ‘o) Legene |
MADE GROUND (orick concrete aand reinforcing o
wirg) -
L aem
T 1oo
MADE GROUND (concrete) I ‘tnéac‘a”
MADE GROUND (brown sand ravel) ; wzm
- . A b |- )4 8]
\HADE GROUND (concretel C
D=t
Remarks (SRR e e
13 Starter pit dug to 2.00m X 100m X 100n deep (3 hours). GH
2) Chiselling concrete (4 hoursy Checked by
Approved by
FiG No.




BT

S NWE - aain

STRATA CABLE PERCUSSION RECORD SHEET Borehole NO.BH].
SURVEYS Locction Preposed Lici Supermarket, Mirfield
LIMITED Client Lidh UK Properties GmiH Sheet ! of . &
Job No: Equipment and metheds Sheil & Auger:Ratary Open Hole Orilsd by o
el 20
788.0 Casing Diometer (mm) 150 100 Sound m
Project Ref.: 19.00 Co—ordinates E N
ing Depth (m 3.30 .
Cosing Depth (m) Dots 1/10/94
CasinG | waTER SAPLES / TESTS L. Booth | Recesd [ Strota
oerm | permH f3sid Wacords =7 Description ik -
m) | (m Oerth (m) | e TR | N o (m) | (m aony [ 49 |
from Malug
MADE GROUND <ash cnd lorick? o
- an
[ 30 .
Loocse brown silty fine grained SAND. -
w20 | n 1.20 165 | 51 74 L cem
C.oLs [
Firm brown mattled dark brown very sandy r
180 | nt 2s 180 218 | UL 42 | CLAY. C - -
S X1 1] "'__-_""
230 dang 2.30 230 | D1 . 270
254 et 250 rise 256 250 | wi Loose brown sitightly clayey silty Ffine SAND o
270 | wet, 270 215 | 52 50 .
= (L)
329 | wet 320 320 {p2 C
340 | wet 3.40 340 | D3 S W
3.5¢ wet 350 35 [ $3 1o Loose brown slightly clayey sandy fine to —
coarse GRAVEL with occasional cobbles. IR
. [ asa
400 | wet 409 490 1 D4 Loose brown medium to coarse SAND with - raam
- B - 75 | 5 4 - S occesicanl fine to medium gravel. P +.29
4, LYl 4. 4, -
Yellowish brown grey sandy CLAY with much -
fragments of nudstone (completely weathered  am
dst ) o
4.80 damp 4.80 4.80 D3 n one I
I s.c0
sta | mt 130 5.0 =30 [ue2 [ T N
Grey noderately weathered MUDSTONE. -
550 | m 5.60 560 | D6 a
550 { o 5.80 610 { S5 200 N
L czon
3.50 nit 6.80 703 | S 6 300 Eref of Shell and Auger ta 7.00m C o
Continue wth agen Roie rotary drilling -
7.00 e { o7 7.00
Grey MUDSTONE -
(Continued....) L
s C
Logged by Cate
Rernarks -
[ Starter nit dug to 100m X 100m X L20m deep (i hour). GH ELLLL)
2) Vater struck at 2.30n with no rise after 20 mutes Checked by
3} Rotary Open Hote Dritled from within Shelt and Auger Borehole From 5.50n
41 Gas monitering well installed to 4.00M.
3) WL ot completion of rotary drifling 2.7Sn Appreved by
FIG No.

Secle 1:50
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CABLE PERCUSSION RECORD SHEET

Borehole No. B H 1

STRATA -
SURVEYS Location Proposed Lidl Supermorket, Mirfield
LIMITED Client Lidl UK Properties GmbH Sheet 2 of 4.
Job No: Equipment and methoeds Shell & AugerRotery Ozen Hole Drilled by g~
7880
. . Caring Diameter {mm) 150 tac Ground fevel m A0
Project Ref.: Co-ordingtes € N
. 15.00
Casing Depth {m) 5.50
Dete 11710794
casing | water TESTS
BT o;m Frid Records it T Description D | Redvend | Strmta
O Saue g Thickasss Lrwed
m) () o ) e Vg (m) | (m acqy| b
(..cont) |
116 1450 D8 - i —
-_ {18.C) e
t S
146 17.60| D % C —
[ 170
Grey SANDSTONE hard r
(Continued....) C
178 2160 | Do C
[ 450
Remark iogged by Cote
rks
Checked by
Approved by
iG No.
Scale 1:50 FiG No

e
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CABLE PERCUSSION RECORD SHEET

Borehole No. B H l

STRATA ,
SURVEYS Locglion Proposed Lidl Supermerket, Mirfield
LIMITED Client Lidl UK Prcperties GmbH Sheet 3 of 4.
;g%oNo: £quipment and methods Shell & AugerRotary [Open Hole Drilled By RC
Project Ref.: Casing Diameter {mm) 150 160 Ground level m ACO
rejec er.: 19.00 Co—ardinates € N
Casing Depth (m) 550 :
Dote 11/10/94
CASING :;: Frid B SMNPLES / TESTS - Deserption Dapth | Reduced | Stroia
DEPTH Be Thicka Lovel
) | ™ N Ly . | R0y | v
C..cont.} -
216 23.60| D u 216 ’
Grey brown MUDSTONE, soft - ‘é’fg’
Grey krown kanded hard and soft MUDSTONE -
= {0.70)
[ 225
Grey Fine to coarse SANDSTONE, hard o
(Continued....) o
236 2550 D12 o
256 4000 | D13 C
Logged by Dote
Remagrks
Checked by
Approved by
Secle 1:50 FIG wo.

.



CABLE PERCUSSION RECORD SHEET

Borehole No. B H ].

Sgele 1:50

STRATA i
SURVEYS Locgtion FPropcsed Lidl Supermarket, Mirfietd
LIMITED Client Lidl UK Propersies GmoH Shest 4 of 2,
Job No: Equipment gnd metlhods Sheil & Auger:Ratary Open Hole Orilea By e
7880 , . Grov 3
Project Ref.: Casing Diamater (mm) 150 160 nd det m A0
Casing Depth (m)} 5.50 19.00 Gorordintes £ N
Dcte 11/10/54
CASING | WATER S SHPLES [/ TESTS
Records L th Recduced
ocrtr | 0EE™ =T Description
h SAPLE Thi
(m} | (m} !rcmw {m) to |Type & Ra U,g o .(’:)‘“ (-"".T;O)
{..cont.) L
E 7.5
-
(. 400
borehole conplete
Remcrks Logged by Date
Checked by
Agproved by
FIG Mo, |
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STRATA CABLE PERCUSSION RECORD SHEET Borshole No. BHZ2
SURVEYS Location Froposed Lidl Supermarket, Mirfield
LIMITED Client Lidl UK Properties GmioH Sheet 1 of 4.
Job No: Equipment and metheds Shell & AugerRotary Open Hole Driled by 2r
7880 P ¢
Ground Jevel
iect Ref.: Casing Diameter {mm) 150 100 fm A0
PFOJCC ef.c &.00 Co—onfingtes E L]
i 4.80 .
Caxiny Dapth (o) 8 Beta 12/13/93
CASIMG| WATER SAPLES S TESTS
Fiy Eecoms 4 Description f
DEFTH | DEPTH Degth {m) e | SFT P ™ bavel ) e
m () from to |Type & Mo qm Cu {m) {m x20)
MADE GROUND (concretel r Seo p
Dense yellowish brown clayey fine to mediun r
Q00 | nil 35 0.50 050 | UL SAND with much Fine to coarse gritstone. -
100 100 | bt [ asw
1.20 nil 120 1.63 51 34 L
170 170 [ D2 C L7
Stuff yellowish krown slightly sancy CLAY - Taayn
with some sandstone fragments. r —_ -
220 al 100 220 2.60 ui 125 " |~ =
270 270 | D3 C ~
[ @so -
250 | o 54 330 a7s | uve 69 s - — -
- | — |
280 380 | D4 r — =]
430 | 130 [ 4.30 455 | U3 107 . 430 =]
Grey noderately weathered SILTSTONE, very r 3
weak L
= 4
4.80 4.80 o3 400 L
480 | st 5.00 siz | s 2 C_ :
L aso
s.50 556 | D& C 1
End of Shell and Auger to 3.90m .+ ]
4.80 nil 5.70 579 L3 &ag Cantinue wth apen hole rotary driing -
T 530 ]
6.00 %00 (D7 Grey MUDSTONE =
(Continued....) 3
PPN
3.00 18075 D & -
Legged by Dale
Remarks
> No water gncountered during shell and auger drilling. & Sl
2) Chiselling 1 howr. Checked by
3) Driled From within Shell ond Auger Borenole from 5.50m.
4) Gas monitoring well instailed to 3.90m
S) WL st comptetion of rotary dritling S.00a. Approved by
FiG Ne.
Scele 1:50




-~ | k)
;?TABLE PERCUSSION RECORD SHEET Borehole NQ.BHE Berehole No.B}_':C
tion Proposed Lidl Supermarket, Mirfield
Liciltk UK Properties CmbH Sheet 2 of 4. Sheet 3 of 4.
ment ond metheds Shell L AugerRotary Open Hole briled by pr by RC
Ground level o
4 Diamater (mm) 150 100 m AC 1 beval m AGC
g0 .00 Co—ardinates E ] iwates E N
Depth {m 4. . 6
3 Oepth (m) Deta 12/10/93 12/10/93
’ Description 2"" Reduced | Strata Bepth | Reduced | Strate
SFT Thi Lowei Thickn Lavel
) e e |, () | m 20 9" | %00 |
(.cont.) r r
1nes | oS Cole? L tazm
Black/ dark grey carboneted SHALE [ wan ro
1300 | D10 e r
Brown grey MUDSTONE - L
L. zom C
- C
C C
100 | D1l T 130 r
INE [ L
Grey MUDSTCNE - a2
- -
Hard gand betveen [S.40m =15.60n ,: O C
. esom L
1200 | T 12 r_ r.
- o
C -
1940 | D13 C 180 .
Dark grey btack carbonated SHALE, - -
I { Y5 ] b=
2L.00 0 4 B4 :
Grey MUDSTONE — 26 |
(Continued.... L C
n -
Logged by Date logged by Dcte
Checked by Checked by
Approved by Approved by
FIG No. FIG No.
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CABLE PERCUSSION RECORD SHEET

Borehole No, B H 3

Sceale 1:50

STRATA -
SURVEYS Location Proposed Lidl Supermarket, Mirfield
LIMITED Cliant Lidl UK Properties GmbH Sheet | of 4,
Job No: Equipment and metheds Siell & AugeriRotary Ogen Hole Drlled 8y pC
Ground Sovel
788.0 ) Cosing Digmeter (mm) 150 100 ~d ke m A0
Project Ref.: Fs Co—ordinates € N
Casi Depth 4.00 )
osing Depth {m) 0 Date 13/10/94
CASHG| WATER T SAPLES / TESTS . th | Redvord | Strota
oeFTH | DEPTH ) 5T Description ’:E o
{m) (m) from o |Type & No c o Cu {m) (m A0}
MADE GROUND <100mn tormac over limesione 35
nardcore) /: i
0.50 nil a.50 0.95 s1 22 :_
- MADE GROUND (brick concrete and sandstone ~
nerter with occasioncl fragments of wood) L
100 e | Dt -
150 | nid 150 195 | 2 17 r -
200 200 [ D2 - wro "
250 | ot zse 293 | $ 3 89 C :
3.0 300 | D3 C -
350 | nt 259 393 [ 54 28 -
C 390
4.00 400 | D4 Grey laminated highly weathered MUDSTONE —
406 | o 130 | 418 445 | U Y ' g C
with much brown staining, A
- w0
463 460 | 03 r
4.04 il 4.73 493 3 248 -
400 | nt 430 499 | 5 6 999 Brown fine to mediun moderately weathered P92
SANDSTONE /:‘ )
530 753 | D6 Brown grey completely weathered MUDSTONE, C
End of Srhell and Auger to 5.00m :.— Q
Cantirur wmth cpen hole rotary driling -
[ cassy
73z a.75 7 = 7.55
Grey highly weathered MUDSTONE L
Foazo
8.73 nrs| oe " 8.73
8%s 823 0@ Grey MUDSTONE u
(Cantinued....) o
Logged by Date
Rernarks GH 30/C8
1> Na water encountered during sheil aad suger drilling.
2) Chiselling | howr. Cheched by
3) Driled fFrom within Shell and Auger Borehole From 5.90m.
43 Gz momtoring well installed to 3.80m,
S) VL at completion of rotary drilling 5.28n Approved by
FIG No.

[
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CABLE PERCUSSION RECORD SHEET

Borehole No. B H 3

STRATA ,
SURVEYS Location Proposed Lidl Supermarket, irfieid
LIMITED Client Lidl UK Properties GmbH Sheet 2 of 4.
;EZONO: Equipment and fethods Shell & Auger:Rotary Ogen Hole Crited by  pr
: . Casing Diometer (mm) 150 1og Ground tevel m Ao
Project Ref.: Co—ordi
. 8.7% ardingtes € N
Casing Depth (m) 4.00
Late 13/10,54
CASING | WATER g Record SAPLES / TESTS Depth | Recuced | st
. « . rela
= Description &
Depth SAPLE Thickn Ll
() | () rom vy [ T[N R )
(..cont) L
17 1475 | D 10 N
: 17.95»
14.7 18701 DU L
16.7 1700 | b 12 T o187
CoAlL F o otadm
17.0 1860 | D13 T 170
Dark brown grey MUDSTONE r
C s
19.5 24000 T 14 T g8
Grey MUDSTONE r
(Continued....) C
Remorks ' S oo
Checked by
Approved by
Sccle 1:50 FIG No.

”



CABLE PERCUSSION RECORD SHEET

Borehole NMNa. B H 3

STRATA -
SURVEYS Location Proposed Lidl Supermarket, Mirfisld
LIMITED Client Lidl UK Properties GmgH Sheet 3 of 4.
Job No: Equipment and methods Sheil L AugerRotary Open Hole Drillsd by pe
a
78“.0 Ref.: Casing Diameter {mm} 1350 100 Bround level m A0
Project Ref.: ) ) 875 Ca—ardingtes € H
Ceaing Depth {m) 4.00 '
bt 13710794
CASING | WATER Fd R SANPLES / TESTS Depth | Reduend |
wid Records D N~ H : trata
bePtH | DEFTH = 5AT escription :
(m} | (m) = () o | Ty ke el m‘(:‘n"')"‘ (":";go) Legend
{.cont.) L
240 2700 D15 -
= (411
270 Z560] D 16 C.
T 296
@38 300 D17 Grey SANDSTONE, herd c
{Continued....} r
Remarks Logged by b
Checked by
Approved by
Sccle 1:50 FIG No.

ar



CABLE PERCUSSION RECORD SHEET Borehole No.BH 3

STRATA .
SURVEYS Lecation Proposed Lidt Supermarket, Mirfield
LIMITED Client Licit UK Properties GmoH Sheet 4 of & .
Job No: Equipment and methods Shell & AugerRotary Open Hole Orlles By pr
788.0 . Casing Diameter {mm} 159 100 Ground bt o
Project Ref.: .75 Co-ordinates E N
. o .
Casing Cepth {m) 0o s 13/10/94
Q:-FT,W, :;:: Freid Records S s T Description o/ | i
m Thican Loresl N
e | (md RN Y TS ) | (m i) | o3
{..cont) L
Mudstone bands within gandsTane (GICR = £20A =
Thick} :
334 3650 219 o
T
365 4000 | D19 -
C
T 400
vorehcle camaglets
Logged by Date
Remarks
Checked by
Agproved by
FIG Ne.
Sccle 1:50
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APPENDIX 2.2

METHANE WELL DETAILS

.



LIDI, Superstores, Mirfield.
Job No 7880
HTC Management
Well Installation Details

Borehole 1

Eentonite seal

i . Concrete
OSOm //I, //’/,//
’/,/ A . :
1.00m oy L Solid Pipe
235 8o33
02d 5%57%
cld BIo] Slotted pipe
858 Bo3s
033 Bgog
2 o0
ggg OQE
at
ogg goa Gravel Filter
ood o
Je29 bJof
o7, 4.00m Base of Well
L’
’

5.00m
K>

oty

SEers \‘xf'
..l\\\
SN N \\\

(% LN
ERNY
24&\
I

Spoil

Sentonite seol

[ L]



LIDI, Superstores, Mirfield.
Job No 7880
HTC Management
Well Installation Details

Borehole 2

i Concrete

0.50m r//,, /,},/ i )

) L I entenite seal
1.00m z-'-‘—a—/: T Solid Pipe

ood B

225 gag—:

o°d Daod . )

934 oo Slotted pipe

o%g plod

29 Ea%d

933 532

623 522}

@29 Pals .

o,d F592 Gravel Fiiter

Sod £239

2 =5 3.90m Base of Well

\\
LN o
N
.
\\\ N
\‘
\A >

Bentonite seal

4.60m

Spoil




LIDL. Superstores, Mirfield.
Job No 7880
HTC Management
Well Installation Details

Borehole 3

] Concrete
) .

0.20m 777 T . . I

7 = T entonite sea
1.00m % z Solid Pipe tomit

o B

333 Baas

02d 0959

°g pooy] Siotted pi

C.d pAC alisc ppe

og-:: Pgﬂg

359 p3sd

293 5259

g = Eon:

oQ oy —_

25d 5594 Gravel Fiitar

39 5523

= Rl =]

RTTE 3.80m Bose of Well

’//I,’ s

Ly /" P .

iy -
4.80m K (IR Bentonite seq!

o
o Spoil
=




APPENDIX 2.3

TRIAL PIT RECORD SHEETS
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APPENDIX 2.4

GAS READINGS

or



Gas Monitarine R I
Jobh No 7880
Atmospheric
Date Pressure Boreholel Borehole2 Borehole3
mbar %LEL %C02 %LEL %C0O2 %LEL %C02
25/10/94 994 0 0 0 0 0 0
01/11/94 1015 0 0 0 0 0 0




APPENDIX 3

LABORATORY TEST RESULTS

"



APPENDIX 3.1

SUMMARY OF TEST RESULTS
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APPENDIX 3.2

TRIAXIAL COMPRESSION TESTS

MOHRS CIRCLES

[ 1]



Job: 7880 Triaxial UnDrained Shear

BoreHole: 1 Sample: U1/2/A Depth: 1.80-2.15m
a 100 Shear Stress v Normal Stress
Q
.
4
~ 80
[{p]
[1p]
[sb]
&
-+
9 B0
= | A3 | |
e //’
2 A2

40 24

A1 /k\
7
20 ///// \\// \\
&) 50 20 50 80 100 120 140

Reference

Height

Diameter

Bulk density
Moisture cantent
Ory density

Cell pressure
Loading rate

Shear

Stress *

Strain *

¥ At maximum deviator stress

Cohesion fc)
Angle of shear resistance (phi)

Normal Stress ( kPa )

AQ AD AQ
mm 202.0 202.0 202.0
mm 102.0 102.0 102.0
Mg/cum 1.906 1.906 1.906
% 26.00 26.00 26.00
Mg/cum 1.513 1.513 1.513
kPa 20 40 80
mm/min 3.904 3.810 3.768
kPa 31.0 41.7 53.1
% 9.6 1.1 1.2
15 or 42 kPa
20 0 deg
Strata Surveys 1td.
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Job: 7880 Triaxial UnDrained Shear
BoreHole: 2 Sample: U1/19/A Depth: 2.2-2.60m

Shear Stress v Normal Stress

200
@

kY, | A3 | |
— 160

: |

s L

v 4oq _ A2

5 T N

& ;_'_A_i_ g \

; RARV/ERN '~
40 ///' /// // \\\ \\\

[ ] \ \
/ ( f \

® 20 80 120 160 500 240 580
Normal Stress ( kPa )

Reference AQ AD AC

Height mm 202.0 202.0 f02.0
Diameter mm 102.0 102.0 102.0
Bulk density Mg/cum 2.223 2.223 2.223
Moisture content % 11.00 11.00 11.00
Dry density Mg/cum 2.003 2.003 2.003
Cell pressure KPa 25 50 100
Loading rate mm/min 3.979 3.850 3.743
Shear Stress » kPa 87.5 119.4 167.3
Strain * % 7.9 1.3 1.4

¥ At maximum deviaztor stress

Cohestion (c) 28 or 125 kPa
Angle of shear resistance (phi) 35 0 deg

Strata Surveys 1td.
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Job: 7880 Triaxial UnDrained Shear
BoreHole: 2 Sample: U2/21/A Depth: 3.3-3.75m
Shear Stress v Normal Stress
200
]
(a1
X
160
wn
0p]
[i}]
c
.
9120
[
{a]
-GCJ -—-"_AJ""—-\.____
5, L~
e ' hﬁ\\\‘~\
80 -
A /
i e
A%%(: // \\\
L~ ] L .\\
N N \
% 40 80 120 160 200 240 280
Normal Stress ( kPa )

Reference AQ AD AC

Height mm 202.0 202.0 202.0

Diameter mm 102.0 102.0 i02.0

Bulk density Mg/cum 2.221 2.221 2.221

Moisture content X 14.00 14.00 14,00

Ory density Mg/cum 1.948 1.848 1.948

Cell pressure kPa as 70 140

Loading rate mm/min 3.876 3.797 3.584

Shear Stress = kPa 46.0 66.0 95,0

Strain * X 7.1 0.9 1.0

* At maximum deviator stress

Cchesion (c)
Angle of shear resistance (phi)

22

18 or B9 kPa

0 deg

Strata Surveys 1ltd.




Job: 7880 Triaxial UnDrained Shear
BoreHole: 2 Sample: U3/23/A Depth: 4.3-4.55m

Shear Stress v Normal Stress

250
e

Q.

X

200

n

ul

e8]

.

44

@150 ™

- . P e e L
o B

IS

v

100 //"‘Ag"‘“*/
NEERZhN

B A VLI / N\
/ // ?(\ \

|

% 50 100 150 200 550 300 350
Normal Stress { kPa )

Reference AD AD AD

Helght mm 202.0 202.0 202.0
Diameter mm 1i02.0 102.0 102.0
Bulk density Mg/cum 2.138 2.138 2.138
Moisture content b4 i8.00 19.00 19.00
Ory density Mg/cum 1.787 1.797 1.797
Cell pressure kPa 45 80 iB0
Loading rate mm/min 4.012 3.897 3.849
Shear Stregs = kPa 74.1 105.8B 140.3
Strain * X 13.2 1.7 2.1

* At maximum deviator stress

Cohesion (c) 25 or 107 kPa
Angle of shear resistance (phi) 25 0 deg

Strata Surveys 1td.
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APPENDIX 3.3

PARTICLE SIZE DISTRIBUTION TESTS
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B.S.1377 TEST 7B (Dry Sieving)

et At e ey e et i ey W ———— . — — —

El

sntract Name : HTC Project Management

scation ! Mirfield

»b Number : 7880 Borehole Number : 1

imple Number : S1 Depth : 1.20m

serator Date : 31 October 1994
:scription

cown very sandy silty CLAY with occasional fine to medium gravel.

1itial total dry weight 131.90 gms
B.S. Weight Total Percent Cummulative
Sieve Retained Weight Retained Percentage
Size gms Retained Passing
28.0 mm 0 0 0.00 100.00
20.0 mm 0 0 0.00 100.00
14.0 mm 0] o 0.00 100.00
10.0 mm 0 0 0.00 106.00
6.30 mm 2.4 2 1.82 98.18
5.00 mm 1.2 1 0.91 97.27
3.35 mm 1.6 2 1.21 96.086
2.00 mm 2.3 2 1.74 54.31
1.18 mm 2.3 2 1.74 92.57
600 micron 2.70 3 2.05 $0.52
425 micron 2.10 2 1.59 88.93
300 micron 3.40 3 2.58 86.35
212 micron 9.20 9 6.97 79.38
150 micron 17.70 is8 13.42 65.96
63 micron 32.40 32 24.56 41.39

imple passing B.S. 63 micron

sjample washed and / or collected in pan.)
-fference between calculated and measured weight of dry material passing

53 micron sieve is 54.60 gms

S e e e — ————————— — o A iy 7y W e ———
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B.S.1377 TEST 7B (Dry Sieving)

ntract Name : HTC Project Management

cation : Mirfield

b Numbex : 7880 Borehole Number : 1

mple Number : 82 Depth : 2,.70m

erator Date : 31 October 1994
scription

own silty very sandy CLAY.

itial total dry weight s 200.00 gms
B.S. Weight Total Percent Cummulative
Sieve Retained Weight Retained Percentage
Size gms Retained Passing
28.0 mm 0 0 0.00 100.00
20.0 mm 0 0] 0.00 100.00
14.C mm 0 0 0.00 100.00
10.0 mm 0 0 0.00 100.00
6.30 mm 0.0 o 0.00 100.00
5.00 mm 0.0 0 0.00 100.00
3.35 mm 0.0 8] .00 100.00
2.00 mm 0.0 0 0.00 100.00
1.18 mm 0.0 0 0.00 100.00
600 micron 0.80 1 0.40 99.60
425 micron 3.00 3 1.50 98.10
300 micron 15.00 15 7.50 90.60
212 micron 51.70 52 25.85 64.75
150 micron 32.20 32 16.10 48.65
63 micron 42.90 43 21.45 27.20

nple passing B.S. 63 micron
ample washed and / or collected in pan.)
fference between calculated and measured weight of dry material passing

3 icron sieve is 54.40 gms

———————— T —— . S it Sy e ey e o Smn A



B.S.1377 TEST 7B (Dry Sieving)

e ey —— i ———— T — . p S o e

ntract Name : HTC Project Management

;cation : Mirfield

b Number : 7880 Borehole Number : 1

mple Number : 83 Depth : 3.50n

erator Date : 31 October 1994
:scription

‘own grey silty clayey fine to coarse SAND with much fine to coarse gravel.

.itial total dry weight : 527.00 gms
B.S. Weight Total Percent Cumnulative
Sieve Retained Weight Retained Percentage
Size gms Retained Passing
28.0 mm 0 0 0.00 100.00
20.0 mm 54 54 10.21 89.79
14.0 mm 38 38 7.27 82,52
10.0 mm 42 42 7.97 74 .55
6.30 mm 12.8 13 2.43 72.13
5.00 mm 8.4 8 1.59 70.53
3.35 mm 7.5 8 1.42 69.11
2.00 mm 7.1 13 2.45 66.65
1.18 mm 12.6 23 4.35 62.30
600 micron 19.90 36 6.88 55.42
425 micron 10.70 19 3.70 51.73
300 micron 14.70 27 5.08 46.65
212 micron 29.70 54 10.26 36.39
150 micron 23.80 43 8.22 28.16
63 micron 31.70 58 10.95 17.21
mple passing B.S. 3.35 mm

nple riffled from 364.20 gms down to 200.00 gms
fference between calculated and measured weight of dry material passing

3 5 mm sieve is 0.00 gms

mple passing B.S. 63 micron
ample washed and / or collected in pan.)
fference between calculated and measured weight of dry material passing

3 micron sieve is 49.80 gms

ek TR e el T ——
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APPENDIX 3.4

Results of Laboratory California Bearing Ratio Tests

BS1377:1990 Part 4 Method 7

Borehole Depth California Bearing Ratio % Moisture Bulk

Penetration {mm) Content Density
Top Bottom av.

No. m 25 50 25 50 % Mg/m?3

TP1 0.5 61 125 125 129 110 14 2.06

TP2 0.5 24 25 26 51 25 7.1 243

TP3 0.5 09 16 1.2 18 1.3 13 2.24

TP4 0.5 8 17 11 16 13 17 2.06

TP5 0.5 12 20 13 7 15 18 2.04

’r



APPENDIX 3.5

Chemical Contamination Tests

Description BH 2 BH 3 TP2 TP2 TPS
1.7m 1.2m 1.2m 1.7m 2.0m
ma/kg  mag/kg mag/kg mg/kg mg/kg
Cadmium 0.7 0.7 0.7 0.7 0.7
Chromium 37 22 31 24 28
Copper 125 25 66 a8 59
Lead 44 150 210 540 340
Nicke! 100 13 25 16 24
Zinc 130 75 155 140 150
Mercury 0.27 0.27 0.27 0.27 0.27
Arsenic 4 4 537 4 4
Selenium 0.1 0.1 0.1 0.1 0.1
Total Phenols 0.5 0.7 0.5 3 K-; 0.5
Cyanide Total 1.5 1.5 3.2 16&¢ " 23
Sulphide 2 2 2 2 3.4
Total Extractables 130 130 130 130 130
Boron Hot Water Soluble 0.24 0.41 i.1 0.94 0.57

Solid Metal Preparation

1

1

1
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1
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APPENDIX 4

SITE PLAN
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