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1.0 INTRODUCTION

In June 2003 Norwest Holst Soil Engineering Limited (NHSEL) were instructed by
Mott MacDonald (The Engineer) acting for and on behalf of Scottish and Southern
Energy Plc (The Employer) to carry out a ground investigation at Aldbrough in the
East Riding of Yorkshire. it is proposed to construct a gas storage facilily at depth on
the site, with assoclated surface processing facilities. The investigation comprised the
formation of cable percussive boreholes and mechanically excavated trial pits and
trenches with assoclated in situ testing.

The fieldwork was carried out between 16 July 2003 and 28" July 2003. This report
presents the resuits of the fieldwork and laboratory testing together with information
on the ground and groundwater conditions.

2.0 PURPOSE, SCOPE AND REPIORT FORMAT , .E
2.1  Purpose

The purpose of this investigation was to determine the subsurface ground and
groundwater conditions at the site of the proposed processing plant and gas pipeline.

2.2  Scope of Work
Our brief for this factual report comprised the foilowing items:

1. To form exploratory holes on site.
2. To install water monitoring instruments.
3. To undertake laboratory tests on samples recovered from exploratory holes.

The sources of information used in the compilation of this report are detailed in the jist
of references on page 10. c : , i

%

2.3 Report Format
Our report is presenited in the following format:

 Factual information comprising: -
s Description of fieldwork
= Exploratory hole logs
e Laboratory test results
e Maps and plans

3.0 DESK STUDY INFORMATION
3.1 Scope of Study

A formal comprehensive desk sludy was not requested by the Engineer for this
investigation. The following sections however provide general details of site lo .
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3.2

and describﬁon, together with the site geology as ascertained from published maps
and memoirs.

Site Location and Description

The site is located on the "Holderness coast in the East Riding of Yorkshire,
approximately 18 km north of Kingston Upon Hull and 2.5 km south east of the village
of Aldbrough (approximate National Grid reference TA 260 369). The proposed
construction area on the site is comprised of gently undulating arable farm land. The

_.field Is bound to the west by GCess Dale Drain, to the south by East Newton Drain and

by hedges fo the north and east.

L evels vary between 10.056m and 13.25m AOD throughout the site.

- The location of the site is indicated on Figure 1 in Section D of the report.

33

34

4.0

4.1

Geology

From the available information on the one inch fo one statute mile scale Geological
Survey map of the area (Sheet 73, Solid and Drift edition for Hornsea (1958)) the site
is shown to be underlain by Quaternary boulder clay and local alluvial deposits. These
in turn are underlain by the Rowe Chalk Formation of Cretaceous age.

Previous Investigations

The Engineer has supplied a summary of the findings of a site investigation carried
out on the site in August 1992 by Foundation  Exploration Services Lid. This
investigation comprised the formation of eleven trial pits.

FIELDWORK

Scope of Fieldwork

The scope of the fieldwork was specified by the Engineer and was undertaken il

* general accordance with BS 5930. The Engineer had responsibility for setting out a

4.2

exploratory holes and for determining the in situ testing and sampling regime. NHSE|
had responsibility for surveying the locations of all exploratory holes. Cable percussiv:
boreholes were formed together with mechanically excavated trial pits. Th
exploratory hole locations are shown on the site plan included in Section D of thi
report.

Inspecﬁén Pits
In order to positively prove the absence of buried services a hand dug inspection {

was excavated to a depth of 1.20m at each of the exploratory hole locations. The bas
of each pit was scanned with a cable avoidance tool (CAT).

F12963
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4.3

Cable Percussive Boreholes

A total of sixteen boreholes designated BH101 to BH113 and BH117 to BH119
inclusive were formed to depths between 5.00m and 10.50m using conventional light
cable percussive techniques together with 150mm diameter temporary steel casings.
The boreholes were all formed in order to obtain samples for laboratory testing and to

" provide geotechnical information for foundation design. Three of the boreholes were

also used for the installation of standpipes.

102mm nominal diameter open tube samples (U100) were obtained at regular
intervals throughout the boring operations where suitable cohesive materials were
encountered. These were sealed with wax to prevent moisture loss and were
transported fo the Leeds laboratory of NHSEL.

In granular materials or where the presence of coarse mateiial prevented the takir-
open tube samples, Standard Penetration Tests were carried out using eithera
spoon sampler or a solid 60° cone. The results of these tests are given as a Stanaard
Penetration “N” value at the appropriate position on the borehole logs, where the use
of either the sampler or cone is also recorded.

Representative disturbed samples of all materials encountered were obtained and

‘these were placed in sealed containers for transport to the laboratory.

4.4

The samples recovered from the boreholes were described by an Engineering
Geologist, in accordance with the terminology included in Section A of this repoit. A
detailed description of .all strata encountered, groundwater conditions and the position
and type of samples taken are included on the borehole logs confained in Section B of

-this report.

Trial Pits

' {
Twenty nine trial pits designated TP201 to TP227 and TP232 to TP233 inclusive. o

excavated using a JCB 3CX mechanical backhoe excavator to depths between 2.oum

- and 4.00m below ground level. These trial pits were located around the site to assess
‘ fthe mass soil fabric of the near surface natural deposits..

The trial pits were not shored and were logged from the surface by an Engineering
Geologist. The Engineering Geologist provided a detailed description of the ground
conditions encountered in each pit and also obtained disturbed soil samples at regular
intervals for geotechnical analysis. The strata encountered in the trial pits are
described on the trial pit logs contained within section B of this report and the location
of each of the trial pits is indicated on the site plan contained within Section D of this

‘report,

4.5

Trial Trenches

Three Trial Trenches designated TPEO1 to TPEO3 were excavated using a JCB 3CX
mechanical backhoe excavator to depths between 3.10m and 4.00m below g
level. These trenches were located in the south western area of the site in ora.. to

F12963
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delimit the extent of the sand and gravel deposits encountered on the site. These
trenches were not shored and were logged from the surface by an Engineering
Geologist. Details of the strata encountered in the trial trenches are described on the
wial trench logs contained within Section B of this report. The location of the trial
trenches are contained within Section D of this report. .

4.6 InsituTesting
Hand vane shear tests were carried out In trial pits in each strata encountered to a
depth of 1.20m. The results of these tests are shown on the triat pit logs contained
within Section B of this report. '
4.7 Installations/instrumentation
A slotted 50mm diameter UPVC tube was installed in each of boreholes BH103,
B8H107 and BH117. The standpipes were slotted over a pre-determined length, with
the slotted section surrounded by a pea gravel filter, A metal barre! cover was
concreted into place on each of the installations and a plastic cap was placed ontc
each tube to facilitate long-term groundwater monitoring. A schematic indication of
each installation is shown on the relevant borehole logs.
5.0 LABORATORY TESTING
5.1 Scope of Testing
All geotechnical {soils) testing was scheduled by the Engineer. The scope of th
testing was required to enable comments regarding foundation design to be made.
5.2 Geotechnical Soils Testing
The programme of laboratory testing was carried out in accordance with BS137
(1990). The following testing was carried out at the L eeds laboratory of NHSEL whic
is registered as UKAS Testing laboratory No 1265. :
The tests listed below were carried out and the results are given on the summai
sheets with individual test plots presented in Section C of this report.
B.S. TEST NO. DESCRIPTION
Part 2:3 Moisture Content
Part 2:4&5 Atterberg Limits
Part 2:9 Particle Size Distribution
Part 4:3 Dry Density/Moisture Content Relationship
Part 4:5 Moisture Condition Value
Part 4:7 California Bearing Ratio |
Part 5:3 One-Dimensional Consolidation Properties
Part 7:8 _ Undrained Triaxial Compression (Definitive Method)
Part 7:9 Undrained Triaxia! Compression with Multistage Loading
F12963 7 of 10  20/09/20(
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In addition chemical (sulphate and PH) testing was undertaken by ECoS
Environmental of Bradford which is registered as UKAS testing laboratory 0618.
Testing was undertaken in order to assess concrete requirements from BRE Special
Digest No 1. Samples were prepared in general accordance with BS 1377, although
final analysis of Total Sulphate was performed using ICP and aqueous extract using
lon Chromatography. '

6.0 RESULTS OF THE INVESTIGATION
6.1  Scope of Commentary
The resulis of this investigation appear to broadly concur with the published geology
as referenced in Section 3.3 of this report. The following sections are only intended to
provide a summary of the ground conditions encountered during this investigation
whilst the logs presented in Section B of this report give a detailed account of o" {
strata observed. :
6.2 Made Ground
No made ground was encountered in any of the exploratory holes formed on site.
6.3  Superficial Deposits
All exploratory holes encountered a Sequence of superficial deposits which included
~ slightly sandy slightly gravelly clay, sand and gravel and clayey gravelly sand. All
exploratory holes were terminated within this strata.
6.4  Groundwater
Groundwater was encountered in several of the boreholes and trial pits at various
- depths. A summary of exploratory .hole groundwater inflows is given in Table 1 0"
page 9 of this report, whilst the logs. given in Section B of the report provide full i
of all groundwater information. '
j
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TABLE 1: SUMMARY OF GROUNDWATER INFLOWS RECORDED IN

EXPLORATORY HOLES
Exploratory Depth of Rate of Level After Stratum
Hole LD Inflow Inflow 20 mins {m.b.g.})
(m.b.g.l)

BH102 7.20 Fast 4.22 , CLAY

BH103 6.70 Fast 3.70 - CLAY

BH106 8.60 Fast 4.05 CLAY

BH107 - 4.60 NR. NR CLAY

BH111 - 2.20 Fast 2.00 SAND

BH111 4.00 Fast 3.70 - CLAY

BH112 210 Damp NR CLAY

BH113 . 230 Fast . 1.80 ' CLAY
o ' BH118 2.40 Fast 1.38 SAND&GRAVEL

o - | BH119 3.20 Fast 2.30 SAND
' TP201 2.60 Seepage NR SAND&GRAVEL
TP202 2.00 Seepage NR SAND&GRAVEL
TP206 2.60 Seepage NR SAND&GRAVEL

TP214 2.70 Seepage NR CLAY

TP215 3.15 Seepage NR SAND

TP216 2.40 Seepage NR SAND
TP219 2.50 Seepage NR SAND&GRAVEL

TP220 2.00 Seepage NR SAND
TP232 2.30 Seepage NR SAND&GRAVEL

TP233 2.60 Seepage NR CLAY

Notes:

C. Priestley /) f P. A. Rogers
Assistant Geotechnical Engineer Senior Geotechnical Engineer
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SECTION A: NOTES ON FIELDWORK PROCEDURES

1.0 CABLE PERCUSSIVE BORING TECHNIQUES

“Unless otherwise stated the light cable percussion technique of ‘soft ground' boring ha
- been employed in the formation of boreholes for this contract. In cohesive soils a cla
cutter has been used to advance the boreholes whilst in granular deposits a shel! has bee
employed. The combination of clay cuiter and shell bring up disturbed material which i
generally sufficiently representative to permit identification of the strata. Whilst thes
particular techniques allow the maximum data to be obtained on strata conditions, a degre:
of mixing of some layered soils (e.g thin layers of coarse and fine granular matenal) i
insvitable.

2.0 ROUTINE SAMPLING

In the UK “undisturbed” samples of predominantly cohesive soils are generally obtained in ¢

102mm diameter open drive sampler as defined in the British Standard Code of Practice
B.S. 5930 (1999) (ref 01). The British Standard notes however that conventional and linec
‘open drive samplers do not produce Class 1 samples for laboratory testing and for this
reason NHSEL has incorporated a taper into the cutting shoe of all its lined open drive
samplers. This taper significantly reduces sample disturbance and for the majority ol
cohesive soils allows samples to be recovered which are suitable for laboratory machine
testing. However it should be appreciated that no sample can be truly undisturbed when
sampled in this manner and the effects of disturbance can best be seen In laminhated clays
in which the laminations may be turned downward on the margins of the sample due to the
driving effects of the sampler. Where it is necessary to minimise the effects of sample
disturbance e.g in ‘sensitive’ clays and silts, alternative sampling techniques may be
specified and where used, are déscribed in the report text,

- In granular deposits and mixed cohesive-granular deposits where it is not possible to
recover undisturbed samples, either large or small disturbed samples are normally
obtained. The size of these samples are in accordance with the requirements of B.S. 5930

- (1999) whilst the frequency of sampling is unique to this contract.

3.0 GROUNDWATER

The groundwater conditions entered on the exploratory hole records are those encountered
at the time of the investigation. These however, may not represent the actual condjtions or
those which may apply in large excavations. The normal rate of boring does not always
permit the recording of an equilibrium water leve! for any one water strike, particularly
because the entry of water into a borehole may be reduced or even eliminated due to
casing off a water bearing layer or due to a skin being formed on the borehole wall by-the,
drilling tools. 1t should also be noted that groundwater conditions may vary seasonally
- andfor tidally and that the water levels as shown at the time of investigation should not
necessarily be taken as being constant because they may be subject to such fluctuations.
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4.0 IN SITU DYNAMIC PENETRATION TESTS

Standard or Cone Penetration Testing is generally employed where undisturbed sample:
cannot be obtained e.g in granular soils, fill and rock elc, in order to obtain an indication o
the insitu density, compaction or hardness. Inherent difficulties are present in obtalning true
S.P.T or C.P.T “N” values in water bearing fine grained granular deposits and carefu
consideration of the test technique and groundwater conditions are necessary before tes
results are used for design purposes.

The full procedure for carrying out the Standard Penetration Test (SPT) is given in B¢
. 1377: 1990, Test 9:3.3 (ref 02). Essentially the test consists of driving a 50mm externa
diameter split barel sampler into the soil using a 65kg hammer dropping 760mm. The
penetration resistance Is expressed as the number of blows required to obtain 300mn
penetration below an initial seat |
bottom of the borehole. The number of blows for the 300mm test drive peneiration. it
recorded on the borehole logs as the "N" value. A full record of the number of’ |
required to drive the sampler at 75mm intervals throughout the total 450mm drive it s
tabulated along with the groundwater Jevel at the time of test, Itis important to distinguis.
how the blow count relates o the penetration of the sampler and this may be achieved ir
the following manner:

i) Where the test drive is terminated at 50 blows the number of blows for the partial tes
drive (usually 50) and the penetration of the sampler within the test drive are recorded.,
An approximate “N” value may be obtained by linear extrapolation of the number o
blows recorded for the partial test drive.

i) Ifthe total penetration is equal to or less than the 160mm seating drive then the numbe;
of blows (usually 25) and the depth of penetration within the initial seating penetration
are recorded on the borehole logs.

The “N” value obtained from the Standard Penetration Test may be used to assess the

relative density of sands and gravels in accordance with Clause 41.3.2 of BS 5930: 1987
as follows: 5.,

=

Term SPT N-Valye: Blows/300mm Penetration
Very Loose : 04
Loose 4-10
Medium Dense 10-30 )
. Dense 30-50
Very Dense e Over 50

Standard Penetration Testing may also be performed In very stiff/hard clays in which it
would be difficult to obtain undisturbed samples. In such cases the S.P.T “N” values may
be used for design purposes based on correlations between “N” value and various soil
parameters such as those proposed by Stroud and Butler (ref 03).
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SECTION A: TERMINOLOGY USED IN SOIL DESCRIPTIONS
1.0 GENERAL PROCEDURES

Soil descriptions contained in this repoit have been produced In accordance with the
procedure and principles given in BS 5930 (1999) (ref 01). The British Standard has
largely adopted the extended descriptive approach proposed by Norbury, Child and
Spink (ref 02), whose work provides additional amplification.

For a soil description the main soil characteristics should be given in a standard word
order although the word order can be adjusted to enhance and clarify if appropriate,
The main soil characteristics can be divided as follows:-

1 Mass Characteristics 2  Material Characteristics
- comprising state and structure comprising nature and state

1a  Density and Field Strength - 2a  Colour - .

1b  Discontinuities 2b  Composite Soil Types: particle -
grading and composition, shape
and size

1c¢  Bedding 2¢  Principal Soil Type, name in

' : capitals eg CLAY

3 Stratum Name (optional)
3.1  Geological Formation

For descriptions used In this report the soil colour is placed after the field strength or

. density ie stiff grey CLAY. Other word order is as described previously.

" The basic soil categories covered by the following notes may be broadly summarised

as:

(i} Very coarse solls: greater than 60mm in diameter, ie cobbles and boulders.
(i)  Coarse soils: 0.06mm to 60mm In diameter, ie sands and gravele;..

{ii) Fiﬁ_e solls: less than 0.06mm in diameter, ie clays and silg;s.

(iv)  Organic soils.

) Manmade “soils”.

20 MASS CHARAGTERISTICS OF SOILS

21  Cohesive Soils

For cohesive material the strength guide given in Table One on the follo{rving page shall
be vsed. Unless specified for individual contracts no subdivision of material strength

categories is used.
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TABLE ONE: STRENGTH SCALE GUIDE FOR COHESIVE MATERIAL

Term Field Identification Undrained Shear
1 oy : Strength kN/m=
| Very Soft Can be squeszed through fingers <20
| Soft Easily remoulded by hand 2040
Fim Hard to remould by hand 40-75
SHff Indented slightly by thumb - 75-150
| Very Stiff Indented by thumb nail 150-300 °
Hard _ Can be scratched >300
N.B  Clays with undrained strengths greater than 300 kN/m? can be described as hard
clays or as very weak mudstones as suggested by Spink and Norbury.

22 " Granular Soils

{

For granular deposits relative density may only be determined by the standard
penetration test (S.P.T). The following table provides a scale of terms related to S.P.T
‘N’ values (see BS 1377:1990) (ref 03).

TABLE TWO: ASSESSMENT OF RELATIVE DENSITY FOR GRANULAR SOILS

Term Field Identification {(generally in S.P.T 'N’ Values (blows
trial pits) for 300mm penetration)
“} Very loose Can be excavated with a spade 04
1 Loose and 50mm wooden peg can be 4-10
easily driven
Medium dense - 10-30
Dense Requires pick for excavation 30-50
Very dense and 50mm wooden peg is over 50 {
- hard to diive o
| N.B. The field identification terms for very Toose/loose matenial and densefvery denve
material are very general and should be treated with caution.

2.3 Discontinuiiies

The type of discontinuity should be described eg fissures, faults and shear planes
together with their spacing as given In the following table. Discontinuity openness, and
surface texture eg rough, smooth, polished, stiiated should be recorded although this

- need not always be added to the borehols log if the required level of detail Is low.
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24 Bedding

'Bedding spacing is assessed using the thickness terms given in Table Three.

TABLE THREE: DESCRIPTIONS FOR DISCONTINUITIES AND BEDDING

DISCONTINUITIES B BEDDING
Scaleof . | Mean Spacing Scale.of Mean Thickness
Spacing Term mm Bedding Term mm
Very widely >2000 | Very thickly bedded >2000
Widely 2000-600 Thickly bedded ' 2000-600
Medium 600-200 Medium bedded 600-200
Closely 200-60 Thinly bedded 200-60
1Very closely 60-20 Very thinly bedded — 60-20
Extremely closely <20 Thickly laminated 20-6
Thinly laminated <6

Note: Spacing terms are also used | Note:  Interbedded/interlaminated: alternaling
for describing the distance between | layers of different material type. These terms

partings, isolated beds, laminae or} must be given a thickness if material is present
| roots etc. in equal propostions. Otherwise the thickness of

and spacing between subordinate layers must
be defined.

.3.0 . MATERIAL CHARACTERISTICS OF SOIL

An-examination of insitu soil deposits, disturbed or undisturbed samples allows the
‘material characleristics to be recorded. These characteristics include colour, particle
ghape, particle grading and particle composition,

3.1  Colour

The recorded colour should be based on the logger's general impression of the overall
colour. For materal with more than three colours the term mullicoloured should be

used. The term motlled should be applied to soils which exhibit two colours, one of
which is subordinate to the other. . : -

White, creani, Qrey, black, yellow, orange, red, brown, green and blue etc may be- used -
but supplemented as necessary with: light, dark, mottled and reddish brownish etc. All

;oloraﬁon assoclated with chemical changes should be noted le grey gleying on-
- fissures. :
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3.2  Soil Types {Including

Composite Soils)

3.2.1 Very Coarse Soils (Boulders and Cobbles)

Where the soil sample. is considered large enough to be representative, material Is

described as follows:-

 TABLE FOUR: DESCRIPTORS FOR VERY COARSE SOILS

‘Main Name Estimated Boulder/Gobble Content
' _ of Very Coarse Fraction
1 Over 0% of BOULDERS Over 50%is of bouider size (>200mm)
material is very COBBLES Over 50% is of cobble size (200mm To
coarse (>60mm) : 60mm) '

Mixiures of very coarse and finer materials are described by combining terms for
‘very coarse constituents with those for the finer constituents as follows:-

- TABLE FIVE: DESCRIPTORS FOR MIXTURES OF VERY GCOARSE AND FINER

© SOILS

{

Term

Composiﬁon (Approx %)

BOULDERS (or COBBLES) with a little finer material (1) Up 1o 5% finer material
BOULDERS (or COBBLES) with some finer material (1) 5% to 20% finer material
BOULDERS (or COBBLES) with much finer material (1) 20% to 50% finer material
FINER MATERIAL with many boulders {or cobbles)

FINER MATERIAL with some bo

vlders (or cobbles)

20% 1o 5% boulders (or cobbles)

FINER MATERIAL with occasional boulders (or cobbles) Up 1o 5% boulders {or cobbles)

50% 1o 20% boulders (or cobbles)

.. { (@) The descriplion of “finer material” is made in accordan
© ~1ignoring the very coarse fraction;
given In caplilal letters, e.g. san

sandy CLAY.

3.22 Coarse Soils (Gravel and Sand)

A coarse soil '(omitting any cobbles and boulders) contains 65% or more of SAND or
_GRAVEL. The following terms may be used to describe the coarse fraction:-

VY s —t al

TABLE SIX: DESCRIPTORS FOR COARSE-SO_ILS

-

_ ce with BS 5930 41.4.2 to 41.4.6
the principal soll fype name of the finer malerial may also be
dy GRAVEL with cceasional boulders: COBBLES with some

E

»

Principal Soll Type

Term Approximate Proportion
of Secondary Constituent
Siightly sandy or gravelly SAND Upto5% '
Sandy or gravelly or 5% to 20%
Very sandy or gravelly GRAVEL Over 20%
- SAND and GRAVEL About equal propostions
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Fine Soils and Mixtufes of Fine and Coarse Soils

Fine soil should be described as either a SILT or a CLAY. The use of silty CLAY or
clayey SILT is not permitted.

For deposits that contain a mixture of soit types the descriptors given in Table Six are
used. The dominant secondary fraction is placed immediately before the principal soil
type. It should also be noted that the tenms siity and clayey are mutually exclusive in a
coarse soil. The use of the terms sandy and gravelly are however permitted.

TABLE SEVEN: DESCRIPTORS FOR FINE SOILS AND COMPOSITE SOIL TYPES

Term Principal Soil Approximate Proportion of Secondary
Type Consitutent
: . Coarse Soil Coarse and/or Fine Sol)
1 Slightly clayey or silty SAND . >5%
andfor sandy or gravelly | andior )
Clayey or sitty andfor GRAVEL 5% -20%*
sandy or gravelly
Very clayey or siity and/ >20%*
or sandy or gravelly
Very sandy or gravelly ST or >65% +
Sandy andjor gravelly ClLAY 35% - 65%
Slighlly sandy and/or <35%
gravelly -

.| ~ or described as fine soll depending on assessed engineering behaviour
+ or described as coarse soil depending on assessed engineering behaviour

3.3  Parlicle Shape and Grading

For coarser granular deposits (gravel and cobbles) the particle shape should be
described as follows:- :

TABLE EIGHT: DESCRIPTORS FOR PARTICLE SHAPE

Angularity - Form . Surface Texture
Angular Flat Rough
Subangular Elongated Smooth
Subrounded - :
Rounded

| Notes: Form and suiface textural descriptors are optional,

Tﬁe'dislribuﬁon of pariicle sizes within sands and gravels should be described stating
the predominant size fraction present €g fine to medium SAND.
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Angu!ar' Subangulas Subrounded Sounded

Flat or tobular Elongated

. FIGURE ONE: PARTICLE ANGULARITY AND FORM TERMS

References:

- {01) BS 5930: (1999) Code of Praclice for Site Investigation. British Standards

Institution.

.- -
e T

' {02) Notbury, D.R, Child, G.H and Spink, T.W 'A Critica) Review of Section 8 (B

$930: 1981) - Soil and Rock Description’. Geological Society, Engineering
Geology Spegial Publication No 2, 1986. T

(03) BS 1377: 1990 Melhods of Test for Soils for Civil Engineering Purposes. Pait ¢
British Standards Institution. '
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SECTION A: ASSESSMENT OF AGGRESSIVE GROUND AND GROUNDWATER
CONDITIONS . - o .

Certain ground and groundwater conditions may be described as aggressive depending
on their chemical composition which is related to previous industrial use. Where
foundations are proposed to be constructed on industrial sites or on landfill sites in
which the ground or groundwater may be contaminated with chemical waste, detailed
consideration needs to be given to both the method of investigation and the severity of
ground and groundwater conditions with respect to construction materials. For such
sites it will usually be necessary to undertake a full chemical analysis in order to identify
the potentially aggressive compounds.

On sites where new concrete foundations are to be constructed in natural ground it is
usually only necessary to examine the sulphate content and pH leve! of the ground. The
sulphate content of soils varies widely and can range from being virtually absent to
extremely high concentrations in crystals eg gypsum. In between these two extremes
sulphate may be disseminated throughout a soil or may be present in discrete bands or

. lenses. Because of this wide variation in the sulphate content of soils, the most reliable

Indication of possible aggressive conditions can be obtained by testing representative
samples of groundwater. In order to take account of natural variations in the distribution
of sulphates in the ground samples should be taken at a humber of locations that are
weli spaced across the site and at different depths,

The methods for the determination of total sulphate of soil and the sulphate content of
groundwater and 2.1 aqueous soil extracts are given in BS 1377: 1990: Part 3: Section
5 {ref 01). The results of tests performed in accordance with BS 1377 yield results
which are expressed as percentage of dry weight retained or grammes/litre SO,.

The classification of natural sulphate conditions is based on BRE Special Digest 1
(2001) (ref 02). This digest makes most use of sulphate values expressed as

- grammes/litre SO4. In order to convert the results expressed as SO, (BS 1377) to SO4

(BRE Digest ) it Is necessary to apply a multiplication factor of 1.2. In the following
discussion of sulphate conditions values given in the tables are expressed in terms of
S0;. '

' The current approach to the classification of aggressive ground conditions is based on

the aggressive chemical environment for concrete or ACEC. This takes inte account the
type of site, sulfate concentration and ground water acidity and mobility. Different site
assessment procedures are used for natural ground, for brownfield sites that contain
industrial waste and pyritic ground. The reactions of sulfates in the presence of other

- lons, notably carbonate and magnesium is also taken into account. As with the previous

Digest 363 there are 5 design sulfate classes (designated DS1 to DS5) for the site,
although in the current digest these are subdivided into ACEC ‘classes for each site.

In general when the results of sulphate determinations are assessed emphasis must be
given to the samples which fall in the higher classes. Therefore if 8 out of 10 samples
are found to be non aggressive and fall within Class DS] and the remainder fall within
Class DS2 it will be necessary to adopt the precautions appropriate to Class DS2
conditions for the whole site.
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TABLE 1: AGGRESSIVE CHEMICAL ENVIRONMENT FOR CO'NCRETE (ACEC)
SITE CLASSIFICATION

Sulfafe and Magnesium _ Natural Soil Brownfieldf®) -~ | ACEC
Deslgn 211 water/soll | Groundwater [ Total Static | Mobile | Static [ Mobile | class
Sulfate extract .- Potential | water water | water | water for site
Class for| Sulfate®) : '
site . - : : -
i 2 3 4 5 [ 7 8 9 10 i1
S04 Mg 804 Mg 804 pH pH pH pHw
gt gl gl gh %
ns-q S 1=k12 <0.4 <0,24 All pH Al pH AC-is
values values
>5.5 ] >6.5 - | AC1
5.5 556.6 | AC-2z
45556 | AC-3z
. : S . T <45 ACAz
DS-2 1.2-2.3 0.4-1.4 .0.24-0.6 >3.5 - >5.5 AC-1g
>5.5 . >86.5 - AC-2
3.5 5.5 AGC-2s
5.5 5565 | AG3z
45-55 | AC-4z
. . . - <4.5 AC-52
1 DS-3 2.4-3.7 1.5-3.0 10712 >3.5 . >b.5 : AC-2s
>5.6 >6.5 AG-3
3.5 5.5 AC-3s
5.5 55-65 | AC4
. - . <5.5 AC-5
DS4 3867 1.2 [3.1-6.0 1.0] 1.3-24 >3.5 >55 AC-3s
>5.5 >6.5 AC-4
3.5 5.5 - AC-4s
i 5.5 6.5 AC-5
DS-4m 3.8-6.7 >1.211[3.1-6.0 >1.0m] 1.324 >35 >5.5 AC-3s
: >55 >6.5 AC4m
3.5 5.5 AC-dms
4 : . ' : : 5.5 j 6.5 AC-5m
DS-5 >6.7 1.2 |28.0 1.0 | >24 >35 | =55 AC-4s
3.5 AlpHveles |7 § ApHvaues | AC-5
DS-5m >6.7 >1.204) {»6.0 >1 .0(1)' >2.4 >3.5 >5.5 AC-4rI'
3.5 AlpHVatees |5 B MpHvatses | AC.Hy

Notes
(1) The limit on water soluble magnesium does not apply to brackish groundwater (chloride content between 1291 and
18gN). This allows m to bo omitted from the relevant ACEG classification. _

1 (2) Applies only to sltes where concrete will be exposed fo sulfate jons (804) which may result from the oxidation of
'} sulfides such as pytite, following ground disturbance,

.| {3) 'Brownfield’ Is defined as sites which may contain chemical wastes remalning from previous industidal use or from
{ imporled wastes. ’ ' .

(4)-An additional account Is taken of hydrochloric and nitic acids by adjustment to surface content—see Section 6.1.2.

Explanation of suffix symbols to ACEC Class number ,

*  Suffix s indicates that, as the water has been classified as Static, no Additional Protective Measuraes are generally
necessary. : -

»  Concrete placed in ACEC Classes which include the suffix 2 have primarily o resist acld conditions and may be

made with cements from any of the Groups in Part 2, Table 3-but see the restriclions in the table on the use of
Portland limestons cement, -

*  Suffix m refates.fo the higher levels of magneslum in Sulfate Classes 4 and 5.
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The pH value of groundwater provides a crude measure of the potential aggressiveness
due to the presence of organic acids. The standard procedure for measuring the acidity
of soils and groundwater is the electrometric method using a pH meter and is described
in BS 1377 (1990): Part 3: Section 5. The pH value of pure water is 7.0 and the
presence of acid substances will yield resuits with values less than 7. it should be noted
however that the pH of most natural waters depends mainly on the dissolved carbon
dioxide content and therefore lies between pH values of-6.5 and 8.5. It is generally
~-accepted that solls or groundwater with pH values in the range 6 to 9 may be classified
as near neutral. It should be noted that the pH value of soil and groundwater can
change with time and it is therefore necessary to cairy out testing on fresh samples of
soil or water.

The pH value of the soil or groundwater ajso ngeds (o be taken into consideration when
the recorded sulphate content is borderline between two classes or approaches the

~ upper limit of a given class. In these circumstances if the pH value is below 5.5 the

sample should be placed in the more severe class of the sulphate classification. This
general approach may be justified on the grounds that the acids present will tend to
break down the concrete surface and therefore make it more susceptible to sulphate
attack. This will be especially so If the sample contains large amounts of sulphides
since these can be converted to sulphuric acid.

The effect of groundwater on the ACEC class is shown in Table 2 below.

TABLE 2: INCREMENTAL RULES FOR TABLE 1 TO ADJUST THE AGCEC CLASS
TO TAKE ACCOUNT OF GROUNDWATER

Use Gongreta in pH | Mobility of | Effect on AGEC Class of a sito with respect to cach Design
contact with: Water Sulfate Class
M = Mcbile
| 3§ = Statlc
{ Foundations Natural ground - 5 For Design Sulfate Classes 2, 3 and 4 the ACEC Class
including is decreased by 1.
poured cast- >3.5 ] No further change.
in-situ piles. <3.5 S The ACEC Class Is increased by 1.
For plles >5.5 M Therelsno change.
made by <5.5 M The ACEC Class is Incyeased by 1 and sufﬁx 2 is added
special
techniques
using low Ground containing - S For Design Sulfate Classes 2, 3 and 4 the ACEC Class
water/cement | wastes is decreased by 1 with suffix § added,
ratio, sl}ghﬂy or >5.5 S Thera is no further change.
less stringent | made-up ground | <5.6 S The ACEC Class Is increased by 1 with suffix 5 added,
requirements | {Brownfield sites) >6.5 M There Is no furlher change.
may be : 5.5-6.5 M The ACEC Class Is increased by 1 with suffix 2 added.
applicable 4.5-55 M The ACEC Class is Increased by 2 with suffix 2 added.
<4.5 M The ACEC Class s Increased by 3 with suffix 2 added.
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Organic acids are often found in peaty or marshy soils in which the pH value is below
6.0. In such soils it will be necessary to take specific precautions to protect any
concrete which would be exposed to organic acids. The recommended precautionary
measures outlined in Tomlinson (1994) (ref 03) could be followed. In all cases where
mineral acids are present the groundwater is likely to be aggressive with regard to

-foundation concrete and in these circumstances. The recommendations given in BRE
Special Digest Paits 2, 3 and 4 will need to be followed. , .

Alkaline groundwater s not generaiiy considered aggressive to concrete unless present
in high concentrations. Unless the aggregate used in foundation concrete is of a

reactive type, pH values of groundwater up to pH = 14 need not be considered as
problematic. : : :

References:

(01) BS 1377: 1990 Methods of Test for Soils for Civil Engineering Purposes. Part 3:
Chemical and. Electrochemical Tests, British Standards institution.

(02) Building Research Establishment: 2001: Congcrete in Aggressive Ground, Parts 1,
: 2, 3 and 4. BRE Special Digest 1. Building Research Station, Garston.

- (03) Tomlinson M.J: 1994: Foundation Design and Construction. 6th Edition, Pitman
. Advanced Publishing Programme.
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NOoRwesT 9 Norwest Holst SoiI-Engineering Ltd. | eswosiz00s

HOoLsT
Legend codes used in Aldbrough Gas

Cade Description Legend
104 CONCRETE S
501 GRAVEL

ARISING Cement and Arisings

CL G CLAY with gravel
cLS Sandy CLAY
CL_SG Sandy gravelly CLAY

SANDGRAV  SAND and GRAVEL

SD_C Clayey SAND

SD_CG Clayey SAND with gravel

8D_sTG Sty gravelly SAND

SEAL SEAL
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. . . * HO'E lD-
NoRwesT O rwest Holst Soil Engineering Ltd.
HOoL=T No ng ng BH101
BOREHOLE LOG - CABLE PERCUSSION Hoader |
] {
Contract No. F12963 Method Cable Percussion Coordinates” 52592590 E
Project Aldbreugh Gas Storage 43700740 N
Brilling Rig Dando 150 Ground Leve! 10.96m AQD
Ciient Seottish and Scuthern Energy Diiller LH Crientation Vettical
PLC Logged by owp Date Started 22/07/2003
Consultant Mott MacDonald Date Completed 22H07/2003
PROGRESS BORING DETAILS
Dale Tima Hols Casing Water Remarks Hard Strata[Hard Sfrata Chiselling Remarks
dapih depth depth from depth| to dapth _ heurs
2209712003 0000 10,00 300 DRY . |EndofHole
i
{
CASING WATER STRIKES ) -
Hole | Maxdepth of | Casing | Max depth of Date Time | Stikeat § Riseto | Time taken Flow Casing depth | Casing depth
diam, | hols atdla,. | diametar ] casing of dio. depth | depth | orise | at stike titne | lo ceg) flcw
160 10.00 150 3.00 i
H
GENERAL NOTES SPTDETAILS
+.Inspection pit hand excavated from GL to §.20m. Dapth | Typa {ncremental blow courlpeneiration Casing ‘3‘;’},;,'
2. Cable Percussive boring complets at 10.00m. . '
200 | S [N=32(467.589) 200 DRY |
400§ $ |H=35(4,0,7.95,10} 300 | - i
i 655 | S INa3203,67.7.5,10) ape | ! )
* Seating blows only.
NOTES: Al depths in metres, alt diameters In millimetres, Fom HUAL CP HEADER
water strike rise ims In minules, chiselling time in hours, Veoka  ag1
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r I - Hole ]D-
norussT9  Norwest Holst Soil Engineering Ltd. | gyqo1
HAOL.ST
BOREHOLE LOG - CABLE PERCUSSION Sheet 1 of 1
' Sontract No. F12563 Method Cable Percussion ‘Coordinates 52592590 E
Project Aldbrough Gas Slorage 437007.10 N
Diilling Rig Dando 450 Ground Level 10.96m ACD
Client Scofifsh and Southern Energy Dritler LH Crientation Vertical
: PLC ' Logged by owp Date Started 22/07/2003
Consultant Mott MacDonald Date Completed 2210712003
Depth |5 atum sPTN&| sPT
Description of Strata Legend BGEIIG.W Level Sampling (U blows) & d::ﬁ.le
Firm locally stiff brown slightly sandy slightly 5 N
gravelly CLAY. Gravel s subanguiar to rounded 0.6 [
fine to coarse of chalk and quartz, - o1 loco -
SEff locally very stiff dark orangish and dark i -
reddish brown slightly sandy slightly aravelly N .
CLAY. Gravel Is subangular to subrounded fine to " -
medium of chalk and mudstone. E 2 |120-165 -
N - 16 | 03 l1a0 C
Y Sff locally very stitf dark reddish broam - -

' slightly sanhdy stightiy graveily CLAY., Gravells - B4 j200-245 — §2 [ 8204
subangular to subrounded fine {0 coarse of - - 245
chalk, mudslone, sandstons and quartz, N [

- D5 [280
~ us [3.00-345 [~ {100
N o7 |ae0 : .
— D8 |4.00-4.45 N 535 5 j4.00 7
[ B 445+
N N ]
i C ]
—at 4.80m becomes greyish brown E' 5; i;':g-ms 3 105)

e - D11 {800 f—
A Dt2 |665-7.00 [ s32 s less
- [ 7.00
: :
X »
- o13 |7.60 -
- uts lato-84s5 )
- pts |a.00 -
ute |as0-885 | @8

, "Cable Percussion bofing completa at 10.00 m.

-, NOTES: All depths In metres, all diameters in milimetres. Fermt A cP L9
See header sheet for detalls of boring, pregress and water Vierion sox
strikes. See lagend sheet for key to symbols. ‘ : )
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iy ; ! x . Hole ID.
NoRwEsT O rwest Holst Soil eering Ltd
HOLSsT No H Engm. g L o BH102
BOREHOLE LOG - CABLE PERCUSSION Hoador .~
Contract No. F12063 Method Cable Percussion Coordinates 52596420 E 3
Prcfect Aldbrough Gas Storage 43691850 N
Diilfing Rig Dando 150 Ground Level 10.83m AOCD
Client Seoltish and Southemn Energy Drilter LH OHentation Vertical
PLC Logged by owp Dale Started 21/0712003
Consuftant Moit MacDonald Date Completed 221072003
PROGRESS B?RING DETAILS
T Hole Gasin Water Remaiks Hard Sirata|Hard Strata] Chisellin " Remarks
Dale " | depth | depty | deptn ~ from depih| fodepth | hours
2072003 | 1700 160 1.60 DRY  |Endefshn -
220712003 0000 10,50 950 420 End of Hole
i
CASING WATER STRIKES '
Hol Max depth of | Caslng | Mt depth of Date Time |Strike at | Rise to | Time taken Flow Casing depth | Casing dapth
] d]arg. hole at dia, diarnelgf casfngegfdla. depth depth tarise at stike lir?m o segl ﬂo?.v
150 1050 150 f.60 22m7/2003 | o060 7.20 422 ba] Fost 7.00 9.00
GENERAL NOTES SPT DETAILS .
1. Inspection pit hand extavated from GL to 1.20m. Degptht | Type Inciemenial blow count/penelration Casing ‘f.';a;,‘j,'
2. Gable Percussive boring complete at 10.50m.
150 1 S [N=8(1,1,2,223) 150 e |
- 380 | 5 |M=t2(,22334) 150 |
650 § [H=14{1,23344) 860
850 | & {N=5(01,1,222) 250 st
* Sealing blows only. I
NOTES: All depths Tn metres, all dlameters In millimetres, For AR OF HEADER
water sirike risa time In minutes, chiselling time in hours, Vil 201
Rovlasd ktgf il
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~norussT 9 - Norwest Holst Soil Engineering Ltd. | gy1o2

Hole ID.

strikes. See legend sheet fer key to symbols.

HOLST
BOREHOLE LOG - CABLE PERCUSSION Sheet 1 of 2
Conlract No. F12953 Method Cable Percussion Coordinates §25564.20 E
Project Aldbrough Gas Storege 436913.60 N
Drilling Rig Dando 150 Ground Level 10.83m AQD
Client Scoltish and Scuthetn Energy Driller LH Qrientation Vertical
PLC Logged by owp Date Starled 24/07/2003
Censultant Mott MacDonald Date Completed 2HOTIZ003
Lecendloer | patum o SPTN&| sPTiype |stal.
Description of Strata el | Level ATPIIE Nublows)|  &depth | allon
Firm locally stiff brown slightly sandy slightly S5 20 Fraes - -
gravelly CLAY, Gravel is subangulaf to rounded / DTG R X o1 [pa0 C ]
\ﬁne to coarse of quartz, chalk and mudstone. "R . o2 losa-100 - .
Firrn locally stiff ofanga and grey slightly 3{0‘2‘5 - - .
gravelly sandy CLAY. Gravel is subanguiar io BN - -
subrounded {ine fa coarse of limeslone and i " [
thalk. [ - B ﬁ
O~ |- : Ty
EA@“?‘ B B ]
. - - - 0tl 150 [ o | D3 fuseres | s [site AT
Stiff dark greyish brown slightly sandy slighty e - - .
gravelly CLAY. Gravelis subangular to G X i =
subrounded fine {o coarse of ¢halk, limestone Q2= - - ﬁ
and sandstone. oy i Bt l2i0-230 K %
enng [ - ==
L5 = [ os {240 8 =
rgeats - w [250.3.00 - (60) T
ot ks [ A ﬁ
g N _ s
RO B - °=
Rty - N e
P 2 o7 [320 N =
o] | - —~
;l-g_“';_-(@{ X DB [3.50-3.858 - S12 | s |as0 AT
= ) - ELCE L~
- . A
B 29 |4.10 o %
- BIO [4.20-4.50 - %
L A R
. unt fase-s0 b g e
N N s
o - /A\vﬁ
r - TN
— P12 §5.00 - Ay
3 - =
. D13 {625 N ﬁ
- D14 [550.595 L s | s {es0 %
i i S8Ry
X [ ==
. = =
3 [ i
. - =
- D16 {830 - TS
I B16 [640-880 | =
3 N A
- - ZEY
X - =
- W7 [7.00-7.50 ) =
- - A
! N e
: - =
: 1 =
» - =
- . =
- Dis Jaz0 5 =
_ X T
- D20 8.50-8.95 - s9 s [as5a s
X - Y
i N B85 ﬁ
X : =
~ . - T
- | 821 [9.90-2.40 - s
B B Eminy]
- - S
X b2z [s.70 -
NOTES: All depths In metres, all diamelers In millimetres. Ferm ARuLcrtes
See header sheet for details of boring, progress and waler Verulon C a2

Revied e




e

norussT 9 Norwest Holst Soil Engineering Ltd. | [oo

HOL. =T _
| - BOREHOLE LOG - CABLE PERCUSSION Shoat2of2 .
ConbaciNo.  F12063 Method Cable Pereussion Coordinales 525964.26 E
Project Aldbrough Gas Sforage ] 43691850 N
- Dritling Rig Dando 150 Ground Level 10.83m ACD
Client Scoltish and Southern Energy Driller LH Qrientation Vertical |
. PLC Logged by owp Data Starfed 21107/2003
Consuitant Moit MacDonald Date Completed 22/07/2003
Depth |2 tum SPTNE| s
. L , PTiype  |hnstalt
Description of Strata egend Bg!ﬁ" Level Sampling 0y blows)| &depth | ation
SHff dark greyish brown slightly sandy slightly ihs : Us 110.00- 1080 L)
gravelly CLAY. Gravel is subangular fo Myt [ A ]
subrotinded fine (o coarse of chalk, limestone PO - - -
.. 2nd sandstone, - 1050 | 033 | 24 H060 - ]
Cable Percusslon boring complele at 10,50 m. A [ 3
3 X 1.
[ o ]
i C ]
X 5 3
L i 3
NOTES: Al depths in metres, alt diameters in millimetres. Feom MiLerlas
See header sheet for details of boring, ptogress and water " Vecaken I

strikes, See legend sheest for key lo symbols,
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NnnuesTO'

Norwest Holst Soil Engineering Ltd.

HE=ST BOREHOLE LOG - CABLE PERC
ContractNo.  F12063 " Method Catle Percussion Coutdinates 525991.00 E
Project Aldbrough Gas Storage 435884.20 N
Dritling Rig Dando 150 Ground Level 40.98m ACD
Client Scottish and Southem Energy Dyilter LY Orienlation Vertical
PLC ) Loggedby =  OWP Dale Started 17/07/2003
Consultant Mott MacDonald Date Cotnpleted 17/07/2003
PROGRESS BORING DETAILS
Date Time Hole Casing | Water Remarks Hard Strata]Hard Strafa] Chiseliing Remarks
depth deplh depth from depth| todepth hours
170772003 000 16.60 690, 370 |EndolHole
CASING WATER STRIKES
Max depth of | Casing | Max depth of Date Time |Stike at | Riseto |Time taken Flow Casing depth | Casing depth
ci-iigrg. hole g? dfa. dlamelgr casing gf dia, depth depth torise gt strike til%e to segl ﬂo':v
150 10,50 150 6.90 17072003} 0000 870 370 15 Fast 450 7.00
GENERAL NOTES SPT BETAILS
1.Inspection pit hand excavated from Gl. 10 1.20m. Depth | Typa Incremestsl blow count/pensiration Castng ‘g’gg
2. Gabla Percussive baring complete at 10.50m.
3. 50mm standpipe installed with slotted pipe from 150 | ¢ |na1swsesss 150 ORY
7.00m to 1.00m. 350 | s In=t1{1,1.2234) 250 | ©RY
T S50 | S [N=13(1,22344) 450 DRY
850 | s {N=16(233445) 6.90 DRY
* Sealing blows only,
NOTES: Ali deplhs In melres, all diameters In milimelres, Feern ARIN, CP HEADER
water strike rise ime in mipules, chiseliing ime in hours, Verskon 204
Rivbad IV
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norwssT O Norwest Holst Soil Engineering Ltd.

Sheet1o0f2 . -

Hole ID,
BH103

(I

BOREHOLE LOG - CABLE PERCUSSION

Contract No., F12063 : : Methed

525991.00 E !

Gable Pereussion Coordinates
Project Aldbrough Gas Storage 436884.20 N
Driliing Rig Dando 150 Ground Leye) 10.98m ACD
Client Seottish and Southem Energy Drifler LH Orfentation Vertical
PLC Logged by owp Date Stasted 17/07/2003
Consultant Mott Mactionald Date Compleled 170712003
Depth |y im sPTHA]| s
, FTtypa  |hstall.
it Legend
Descriplion of Strata gen Bé!a"' Level - Sampling (Ublows)]  &depth | etion
Firm locally siiff brown slightly sandy CLAY. e 2 3
= 020 - 1078 | o
Flrm reddish brown slightly gravelly sandy CLAY, 3_—_0‘%; X N
Gravel is subangular to subrounded fine to - —Q‘-'-_cr-: 2 Dt [o50 -
coarse of chalk and sandstone, Baaa 3 X
A=Y X A
Q7T ", -
=4 110 | psa B
Stiff reddish brown slighBly sandy stightly Es N i
gravelly CLAY. Gravel Is subangular to rounded [0 - oz [120 - ]
fine to coarse of chalk, limestone, sandstone (= . B3 [150-185 L o9 ¢ |10 I
and mudstone. X - 1e5]
N » Ti,
[ sa | ™ 22 N At m iy
Stift locally very stif greyish brown slightly - 5 45382
sandy sfightly gravelly CLAY, Gravel is ‘ N U5 |260-3.00 - {110) J5Es
subangular to rounded fine of chalk, limestone - - N
and mudstone, [ N R
L 05 |a10 a I
- B7 [3.20-360 - o 58
: D8 [350-3%5 | st | s {3s0 I
X L 3.5 :.E' s
' - o9 Jazo F 1EE
vio [450.500 [ (s0) Ry
- D11 [5.00 - [k
N D12 {s.10 - E N
N B{3 [5.20.550 - k g
- bu jss0-sss b oes s lsw  JREH
- 3 N ses il {
o . e
- 015 |a.50 - I
- us [ro0.750 |- (i
_: 817 17.70-800 .
—at 8.30m becomes sandy . Dis jas o
X ot [s50-895 - st | s |aso
K N 8,95
—al 9.30m becomes slightly sandy " P20 (8.2 3
‘ : 21 loro.t000 [

'NOTES: All depihsin metres, all dlameters in mitlimetres.
See header sheet for details of bering, progeess and waler
strikes. See legend sheet for Key to symbols.

Form ARUL CPLOG
" Vanka az
Ruyid 230N
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nopwesT 9 Norwest Holst Soil Engineering Lid.

Hole ID.

Cable Percusston boring complete at 10.50 m.

iillllIIllilIllllliillllIlllllll‘iiililll_lll(lilll‘icrill|iall|4lililljlll1lllrllllll|||<lili||

7l||lllil||||Illiil;llllllIlTI_l_l'iiililiiIII(hllllIllittl-llI||i]|]lillllllllll]Illlllilllllll'li'l|l

HOL. ST BH103
BOREHOLE LOG - CABLE PERCUSSION Shaat 2 of 2
Contract No. F12063 Melhod Cable Percussion Cectdinates 52509100 E
Project Aldbrough Gas Storage 43688420 N
' Drillng Rig Danda 150 Ground Leve! 10.98m AQD
Client Scotlish and Southem Energy Diller LH Crientation Vertical
PLC Logged by owWP Date Started 17/07/2003
Consultant Moft MacDonald Dale Completed 17/07/2003
Depth : .
—— e P st | STNS] ST
SHIFf tocally very stiff greyish brown slighily 7o N U7z }10.00- 10.50 120}
sandy stightly gravelly CLAY. Gravel Is Q7 -
stthangular io rounded fine of chalk, limestone [Oor 1 =
. end mudsione, - P 1050 | 048 | D23 |1050

l]l“lllll!lllIII‘l!jlI1l|l"|l|!'||lrl||‘|l||1!!llTlII|V'|'||l[l!![lIl‘!llllll![|1]ll!rll"lI1!!Il

NOTES: "All depths In metres, all diameters in millimetres.
See header sheet for detalls of boring, progress and water
sfrikes. See legend sheet for key to symbols.

Foren ARUL GFLCG

Varsleo E X

Revbed AN




‘ H . . Hole ID.
noruesT 9 Norwest Holst Soil E ing Ltd
Aocer . N ngimeering BH104 ||
BOREHOLE LOG - CABLE PERCUSSION Hoador 71
- /
Confract No. F12863 Method Cable Percussion Coordinales §26011.70 E
Project Aldbrough Gas Storage ] 437027.10N
Dirifling Rig Dando 15¢ Ground Level 13.08m ACD
Client Scottish and Scuthermn Energy Diiller LH Orlentation Vertical
PLC Logged by owp Date Started 23107/2003
Consuitant Mett MacDonald Date Compleled 23/07/2003
PROGRESS BORING DETAILS
Dale Time Hole Casing | Waler Remarks Hard StratalHard Strata| Ghisefling Remarks
depth depth depth from depth] todepth | - howrs :
230712003 6000 1000 3.00 DRY | EndoiHole
H
i
CASING WATER STRIKES
Hole | Maxdepth of | Casing | Maxdepth of Dale Time |Strike at | Riseto |Time taken Flow Casing depth } Casing depth
diam. | hole at dia. {diametler| casing of dia, - depth depth torise at stnke ime | 1o seal flow
160 10,00 150 3.00
GENERAL NOTES SPT DETAILS
1.Inspection pit hand excavaled from GL to 1.20m. Depth | Type Incremental b countpenetration Castng “éﬁﬁf
2, Cable Percussive boting complete at 10.00m.
260 | 5 {N=30(3579.98) 1.00
400 | S {N=18(223458) 3.00
755 § S |N=26(236677} 3.00
* Seating blows only. .
NOTES: All depths in metres, all diamefers in milllmetres, Faom ARLAL CP HEADER
watef strike rise ime In minutes, chiselling time in hours, Version 381
Ravlesd F-G8irere]




' . . . - Hole ID.
norusesT®  Norwest Holst Soil Engineering Lid. | 104
HOL.SST )
: BOREHOLE LOG - CABLE PERCUSSION Sheet 4 of 1
Contract No. F12963 - Method Cable Percussion Coordinates 526011.70 E
Preject Aldbrough Gas Slorage 43702710 N
Drilling Rig Dando 150 Ground Level 13.08m ACD
Client Scottish and Southemn Energy Driller LH Crientation Verileal
PLC - Leaged by owp Date Starled - 23/97/2003
Consultant Mot MacDonald Date Completed 2310772003
Depth |6 atum SPTNE SPTY
. pa  |lnstall-
Description of Strata Legend Béfff" Level Sampling (Ublows)| &depth  |ation
Firm locally stiff brown slightty sandy slightly - B
gravelly CLAY. Gravel is subangular lo 025 [ 1283 r
\subrounded fine to coarse of chalk and quartz. 2 o1 loso -
Siilf, reddish brown mottled with grey, slightly [ [ ]
sandy slightly gravelly LAY, Gravel Is L . :
subangular to subrounded fine to coarse of " . -
chalk, mudstone and sandstone, - vz h2o.168 - 5 N %
; : =
3 I S
- D3 165 s T
- D1 180 ¥ AT
- o5 {200-245 | s® |sj2m =
\ o B ﬁ
i [ 245 ﬁ
: - =
- - T
- - =
X Be (20 X o
- Ut [305.350 o Ay
- - o =
o - ey
L 3 Eranan
: : =
N : P
L o3 [3.80 -
L . [ B
- D2 [4.00-445 — s18 s J400 %
: X 161
- ¥ =
A s ==
- - =
- D10 480 . fﬁ“'—v
- Ut {5.00-545 _— AT
3 [~ e
i L e
: : s
: ; _
o - ) - e
AT - SHill locally very stiff dark greyish brewn [ 72 12 [ses L Z=
slightly sandy, slighlly aravelly GLAY. Gravel - Uiz 1600-645 [ €0) ==
Is subangular to rounded fine to coarse of - = =
chalk, mudstone and sandslone. P N ===
! N ==
L. L - T
X - 1B
- 014 {7.00 - ] ﬁ
X : T=
- - ==
X 015 |7.55-5.00 - sz | s |uss %
A N . 800]AS
N N S
¥ N =
A " A
i X =
) Di8 |8.50 X =
" 3 et
- - =
N Ul? 9,008 -9.45 n (85} 3
oo [ 3
o Cable Percussion boring complele at 10.00m, -
- NOTES: Al deplhs in metres, all diameters in millimetres, Fom AL crLos
See header sheet for details of boring, progress and water Yeosica a0z
sirikes. See legend sheet for key to symbols.
Rwdeed 2Nt




A : . . Hole ID.
norwesT9  Norwest Holst Soil Engineering Lt
HOLST Non ng ng d. BH105
BQREHOLE LOG - CABLE PERCUSSION Header
. Contract No, F12963 Method Czble Percussion Coordinales 526035.70 E. ]
Project Aldbrough Gas Storage 436954.10N
Drilfing Rig Dando 150 Ground Level 13.25m AQD
Client Scottish and Southern Energy Drifler LH Crientation Vertical
PLC Logged by owp Date Started 2210712003
Consufapt Molt MacDonald Pate Completed 2310712003
- PROGRESS BORING DETAILS
Dale Time Hole Casing | Waler Remarks Hard Strata/Hard Stratal Chiselling Remarks
- dapth depth depth from depth] to depth hours .
2200712003 1700 6.00 450 bRY  |EndolShn H
2307/2003 0000 10,60 800 DRY  |Endoliigle
2307/2003 0730 6.00 450 DRY  §Starof Shit
CASING WATER STRIKES §
Hole | Maxdepthol | Casing | Max depth of Dale Time | Strike at | Riseto [Time taken Flow Casing depth | Casing depth
dlam. | hole al dia, di‘ametgr casing gf dia, depth depth forise ] atstnn e h‘i%e to segj ﬂ?ﬂ
150 10,50 160 8.00
GENERAL NOTES SPTDETAILS
1.Inspection pit hand excavated from GL 1o 1.20m. Depth | Type Socremental biow couipenciralion Caslng | Hiater
2. Cable Percussive boring complete at 10.50m.
150 | 8 INs12(1,2232.4) 160 | DRY,
350 | 5 [N«18{(1,23445 350 "
850 | 5 |Ms=tf(122333) 450
850 | & IN=14{1,23344) 600 -
* Sealing blows oaly,
NOTES: All depths In metres, all diameters in miimetres, Foem #RIN, CP LEADER
waler sliike rise Ume in minules, chiselling time in hours, . 01
Forbesd TAIR02
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NoRuesT O Norwest Holst Soil Engineering Ltd.
HELST  panen) E LOG - CABLE PERCUSSION

Hole ID.
BH105
Sheat4 of 2

Contract No. Fi2063 Method

strikes. See legend sheet for key to symbals.

Cable Percussion Coordinales’ 526035.70 E
Project Aldbrough Gas Sterage 436954.10 N
Priling Rig Dando 150 Ground Level 13.25m ACD
Client Seottish and Southem Energy Driller LH _ Oxientation Vertical
PLC Logaed by owp Dale Started 22/07/2003
Consuitant Mot MacDonald Date Completed 23/07/2003
Depth | 5anym SPTNA| SPT
. g . type Install-
Description of Srata Legend) Beo¥ | evel Semping | ) blows)| & depth | ation
SHIf brown slightly gravelly SANDY CLAY. Gravel - T or bom - ]
Is subangular to subrounded fine lo coarse of o0 [ 1205 . 3
[ chalk, mudstone and quariz. - o2 loso C
Fime locally stiff reddish brown slightly sandy A 83 {050-4.20 -
silghily gravelly CLAY, Gravel is stbangular to L N
subrounded fine fo coarse of chalk, mudstons, - -
limestone and sandslone. - : ﬁ
5 L. e
; - =
- D4 {150-185 - sz {5 150 =
i - 3.5 -
: : /-"H..', 13
o - ===
- D5 |225 - ﬁ
. us |250-3.00 L (120) g ;
N : e o
1 . —
o . =
- b? |3.10 - T
- BS 1320-3.50 - s
- L ey
. N e
- DB {350-355 - 518 s {350 _
i a 3o
[ [ e
n i °
[ s e
_ D10 1425 3 A
- i =
- U1t {4.50-5.00 - {120) s
L - B
) 3 AT
L D12 {510 N
- B13 {5.20-550 - ]
. A EESRE
- 014 1560-5.45 - s11 [ S |55 %
N " AT
- - 50542
5 o i
- - i
. : =
: D15 {650 - =
, g70 [ 655 -
Firrgﬂl;-caﬂy stiff, brown slightﬁ sandy [ °r -
slightly gravelly CLAY. Grave! is subangular to [ u 00.7.50 -
subrounded fine to medium of chalk, mudstone and I 16 17.00-7. G0 e
sandstone. C n o=
. o17 {7. -
3 17 [7.50 - =
: : — |
- - -
- o8 |soo - s
i B9 |8.10-8.40 - ﬁ
: X o
- - s
- pzo |esu-8.95 [ st4 |5 lsse ZAT
[ i e
C " aps S
- : ~
— = s
- - T
N B T
- - 50 X
—at 8.50m becomes greyish brown - o2 9 C
NOTES; All depths In metres, all diameters in milimelres, Fom . ARUL CPLOD
See header sheel for detalfs of boring, progress and water 1 vinion 302

Rehied b= gbirios




norwssT®  Norwest Holst Soil Engineering Ltd.

Hole ID,

BH105
HOoaL.sT
. BOREHOLE LOG - CABLE PERCUSSION Sheet2of2
Coatract No. F12963 Cabla Percussion 52603570 E
Préject Aldbrough Gas Storage : 43685410 N
Dando 150 13.25m AOD
Client Scottish and Southern Energy LH
PLC - owp
Consultant Mott MacDonald Dale Completed
- SPTiypa [Install-
Description of Strata Legend &deph | ation
“Firm focally stiff, brown slightly sandy [ e X
slighlly geavelly LAY, Gravel is subanguiar to srine N
subrounded fine to medium of chalk, mudstone and Qo L
-, Sahdslone, - .
Cable Percussion boting complele at 10.50 m. N ]
NOTES: Al depths in metres, all diameters in millmetres, AR Los
See header sheet for details of boring, progress and water a2

slrikes, See legend sheet for key to symbols,

200
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. . Hole 1D,
norwesT9  Norwest t Soil En ing Ltd
Rus=r? | Hols gineering Ltd. | gifi06
' BOREHOLE LLOG - CABLE PERCUSSION Header
Contract No. F124963 Method Gable Percussion Coctdinates 526061.70E
Prgject Aldbrough Gas Storage 43688260 N
Briliing Rig Dando 150 Ground Level 10.69m ADD
Client Scottisk and Southern Energy Driller LH Orfentation Vertical
PLC Logged by OWP Date Started 240712003
Consultant Mott MacDonald Date Completed 2110712003
PROGRESS BORING DETAILS
Dats Tine Hole Casing Waler Rernarks Hard Strata|Hard Strata] Chlseling Remarks
_ depth depth depth from depth| todepth hours
21072003 0000 1045 850 405 End of Hale
CASING WATER STRIKES
Hole | Meaxdepthof | Casing | Max depth of Date Time | Strike at | Riselo {Time taken Flow Casing depth | Casing depth
diatm. hole at dia, 1diameter| casing of dia. depth depth forise alshike ime | lo seal flow
150 10.45 180 950 2107/2003 | 1425 860 465 20 Fast FATS 2.50
GENERAL NOTES SPTDETAILS
1.1nspection pit hand excavated from GL 10 1.20m. Depth | Typa Incremental blow countpenelration Caalng "J,‘;}f,{
2. Cable Percussive boring complete at 10.45m.
250 | § {17 (1,23455 250 ORY
450 | s |W=130,23234) 450 DRY
700 | 5 |N=12(122334) 1.00 DRY.
1000 5 [N=1311,23334) 950 PRY
¢ Sealing blows ohly.
{ NOTES: All depths in metres, ali diamelers in millimetres, Feon ARIAL CP HERDER
water strike rise fme In minules, chiselling time In hours. Veen 301
Revired 2ol




. T . Hole ID.
norwesT9  Norwest Holst Soil Engineerin Lid.
HOL ST . Jd d BH106 |
BOREHOLE LOG - CABLE PERCUSSION Shoat 4 of2 , |
Contract No. F12963 Method Cable Percussion Cooidinates §26061.T0E
Project Aldbrotigh Gas Sterage 4368682.60 N
Drifling Rig Dando 150 Ground Leve! 10.68m AOD
Client Scotlish and Southemn Energy Driller LH Ordentation Vertical
_ PLC Logged by owp Date Starled 2107/2003
Gonsultant Mott MacDonald Date Completed 2900712603
Depth {5ty
N Legend] Below m SPTN& SPT typs  |installk
 Descripion of Strala gend | Belot [ Lavel Semeig blows)| & dopth | ation
Firm locally siiff brawn slightly sandy slightly [ C ]
gravelly CLAY. Gravel is subangular to LT Sl Aol PO O X ;
subrounded fine to coarse of chalk, mudstone and RO~ L - X 3
qum .(%:_ = 0.50 : 16.18 :
SEff locally very stiff brown slightly sandy = A Dz |o70 N
slighlly gravelly CLAY. Grave! is subangular to = = B3 1.00-1.20 n
subrounded fine to coarse of sandstone, mudstone T L =
and chalk, - ==
Firm focally stiff dark orangish brown slightly us {150-200 [ pg T
sandy slghtly gravelly CLAY, Gravells " =
subangular to subrounded fina lo coarse of chalk R Z
and limestone. - %[
1 - 2.
- 2. .. T
e -
- - s
- 05 {260-285 - 517 | s fze0 e
SHIf Iocally very stff reddish brown slightly [ &7 [pso-2es T 20 lE
sandy slightly gravelly CLAY. Gravelis F a
suban_q_ular to subrounded fine to coarse of - o8 |50 =
chalk, limestone, mudsione and sahdslone, - 89 |320.360 :
v10 [350-4.00 L 60)
L A 3
v — D11 |4.00 — “]
St locally very shff dark greyish brown o X D12 1425 C =S
slightly sandy slightly graveily CLAY. Gravel is RParS, X N ]
subanguar to subrounded fine to coarse of sty - D13 [4.50-4.95 [ 513 § | 450 ==
chalk, limestene, mudstone and sandstone. o s X i "'ﬁj
1905 L 014 J5.10 - -
Pja St - 815 f520-550 | ==
0= [ X N
MeE X 6 [550-8.00 L (s9) s
-0 — - R
s, - 017 600 -
Qo D18 {650 -
Gzt ¢ -
AL . 018 [7.00 -7.45 [~ s2 | s {700
HiEa i -
ogsd : e
siviag . A
LA X N
[y — B2t |B.00-6.40 -
2Ty - 3
Liaa s -
0= S - U2z [8.50-9.00 M
Cer I f 49
e C -
CEaS S -
et .
[t 3 -
QS - D23 |850 -
Woras . X
Ltsa 5 [
NOTES: All depths In metres, all diamelers in milimetres. [ rom AR crioa
See header sheet for detalls of boring, progress and water Vecsin iz
stikes. See legend sheet for key to symbols.
' Ravined Wk




' Hole 1D,
» E » -
Nnﬁgfg-_:_-o Norwest Holst Soil Engineering Ltd. | gr1os
BOREHOLE 1L.OG - CABLE PERCUSSION Sheat 2 of 2
Contract No. F12663 Meihod Cable Percussion Coordinates 52606170 E
Project Aldbrough Gas Storage 436882.60 N
Driliing Rig Dando 150 Ground Level 10.69m ACD
Cllent Scoltish and Southern Energy Dritler LH Orientation Vertical
PLC Logged by owp Date Startad 21/07/2003
Consultant Mott MacDoazld Date Completed 21/07/2003
Depth [ om sPTN&]| sPT
. fype  {Install-
Description of Strata Legend| Bé"ﬁ" Level Sampling Ublows)|  &depth | ation
St Tocally very stift dark greyish brewn . __ﬂ-:aq:c: X D24 |10.00-1045 | S13 S | 10.00
slightty sandy slightly gravelly CLAY. Gravel is A X i 10.45
| subangular to subrounded fine to coarse of [0l 1045 [ 0.4 -
.. chalk, limestons, mudstone and sandslone, -~ L N
Cabie Percussion boring complete at 10.45m. i -
L i
i F =
NOTES: All depths in metres, all diameters In millimetres, fom trucrred
See header sheel for delalls of boring, progress and water Varadon .02
strikes, See legend sheet fof key 1o symbols,
. Reviesd e




nemw=sT®  Norwest Holst Soil Engineering Ltd. | o

MO =T BH107
-‘BOREHOLE LOG - CABLE PERCUSSION Hoador
«Contract No. ) F12963 Method Cable Percussion Coordinates 52611370 E
Project Aldbrough Gas Storage 437072, 70N
Drilling Rig Dando 150 Ground Level 13.22m ACD
Client Scoltish and Southern Energy Driller LH Crientation Vertical
PLC Logged by owp Dale Starled 2310712003
Consultant Mottt MacDonald Date Completed 24/07/2003
PROGRESS BORING DETAILS
Date Time Hele Casln Water Remarks Hard StratalHard Stra Chiselling Remarks
° depth | depty | depin from depth| todapth | hours
Z3/0772004 0000 5.00 3.00 DRY | EndefShin
24/0712003 0000 10.00 3,00 460  JEndofHole
240772003 2000 5.00 a0 460  |smdofShn
A
CASING WATER STRIKES -
Hole | Maxdepth of | Casing | Maxdeplh of Dale | Time |Stikeat | Rise to [Time taken Flow Caslng depth | Casing depth
diam. hcle at dia, dfametgr casing gf dia. depth depth {orise al shrike ﬁﬁm to segl ﬂga
150 10.00 150 300 2402003 | 0800 4.60 R N&t 300 NR
GENERAL NOTES | SPT DETAILS
1.inspeation pit hand excavated from GL to 4.20m. Bepth | Type Incramental blow couni/pensiration Casing ;ff,:ﬁ,'
2. Cable Percussive boring complete at 10.00m.
3. Standplpe installed with slotted plpe from 3.00mto 200 { 5 |N-23235668) 100 DRY -
10.00m, 400 | s {ne18(323555 i sea | -
655 | 5 |Ne18223450) 300 '
850 § § [Ne2634,687.8) 300 I
* Seating blows only, {
NOTES: Al depths in metres, all dlameters In milimetres, - | _Fom ARUL TP HEADER

Wwaler strike rise fime In minutes, chiselling ime In hours. Van 301

Reolad 23117802




' o . ) i Hole iD.
NDEEES$O Norwest Holst Soil Engineering Ltd. | gu1o7
=
: BOREHOLE LOG - CABLE PERCUSSION Shaet 1 of 1
ConraciNo.  F12963 Method CablePercussion  Coordinates 526113.70 E
Project Aldbreugh Gas Slorage 43707270 N
Drilting Rig Danda 150 Ground Level 13.22m ACD
Client Scottish and Scuthem Energy Dritter LH Crientation Vegtical
. FLC " Logged by owe Date Started 23/07/2003
Consultant Mott MacDonald Date Compleled 24/07/2003
A sPTN&| sPTiype i
" pe nsiait-
. Description of Strata Legend Béff:v Level Sampling (Ublows)|  &depth | ation
Firm locally stiff brown slightly sandy slightly 3 : g
gravelly CLAY. Gravel Is subangular to C {202 B
subrounded fine to coarse of chalk and 5 [
sandstone, - D1 {050 A
SEHf reddish brown slighy sandy siightly - N
gravelly GLAY. Gravel Is subangular to - -
subrounded fine lo coarse of chalk, sandsfone L vz o B
and mudstone. X 1.20- 1. - (86)
; o3 |18 N
N o .50 :
— o5 |200-245 L s s |200
~-at 2,00m becomes mottied with grey - 200-2 - 2as
C Ds 280 i
| U7 [a00.345 - (112 -
: pa |ass : .
-~ po |400-445 - si8 s 400
o " 4.45: :
—-at 4.80m becomes brown 3 pio fa.0 B ]
- 11 |5.60-545 [~ (90) 3
- DIz }6.00 - -
X 03 [855-7.00 " 518 s |ess ::
C i LA o
—at 7,50m becomes yreyish brown : Sl (i - :
o s faco-e4s | a2z JaHs
- pi6 {o.00 - i
: ow joso-ass L osxw | s jese  JEHE
- - ek w5
Cable Percussion boring complete at 10.00 m. -
NOTES: All depths in meties, all diameters In millimetres. o fruk cPred
Sea header sheet for detalls of boring, progress and water Yacsion ey
stikes, See legend sheet for key to symbols.
: . Rodsad 00T




: - . . . ; Hole ID
norw=sTQ  Norwest Holst Soil Engineering .
AWEST orw Soil Eng ng Ltd. | zh3cs |
BOREHOLE LOG - CABLE PERCUSSION Hoader /|
ConractNo.  Fi2063 Method Cable Percussion Coordinates 626126.40 E
Project Aldbrough Gas Storage ' 436990,30 N
Dd[l[ng Rig Dando 150 Ground Level 13.03m AOD
Chent Scoltish and Seuthern Energy Driller LH Otlentation Vertical
PLC Logged by owp Dats Started 2307/2003
Consultant Mott MacDonald Date Completed’ 23/0772003
PROGRESS . Ba(]JRFNG DETAILS
Dale Tine Hole Casin Waler Remaiks Hard StratalHard Strafal Chisellin Remarks
E depth dep!hg depth from depth| to depth: hours 9
20712003 0000 10.50 310 NR End of Hole
CASING WATER STRIKES
Hol Maxdepty of | Casing | Max depth of Date Strike at | Rise lo |Time faken Flow Casingdepth | Casing depth
diarr?. hole at dia. d!amelgr casingg{ dla. depth depth lorise at sirika tir?'m to segl ﬂ(.‘.]t‘JN
150 10.50 150 3,10
i GENERAL NOTES SPTDETAILS
1.Inspection pit hand excavated from GL to 1.20m. Depth | Type Incremeental blow countfpenetration Casing | Water
2. Gable Percussive boring complate at 10.50m, ] Depth :
160 [ S INe1d(1,2324.4) 150 - |
350 | 5 [N=20(1,23485) 30
550 § S INad{1,23344) 3.10 R
850 | & |N«17(233455) 3.10 PRY
1
* Seafing blows only, 2
NOTES: All depths in metres, all diameters in mifimetres, Fem AR OF HEADER
waler strike rlse tirne In minutes, chiselling time In hours, Veewkon a0
- Rrdusd 002




- T, . Hole ID.
norwesT9  Norwest Holst Soil Engineering Lid. | BH1os
HOLLST
BOREHOLE LOG - CABLE PERCUSSION Shaat 1 of 2
ContractNo.  Fi2083 Method Cable Percussion  * Coordinates 506126.40 B
Preject Aldbrough Gas Storage 43688030 N
Driling Rig Dando 150 Ground Levet 13.03m AOD
Client Scotish and Scuthern Energy Driller LH Orientation Verlical
' PLC L.ogged by owp Dafe Started 23/07/2003
Consultant Mott MacDonald Date Completed 23/0712003
Deplh ) .
. Datum| . SPTN&| SPTtype |{hstal.
Descripion of Strala Legend BGEfg:v Level SamEing |y biows)|  &depth | ation
Stiff brown slightly sandy slighlly gravelly 3 n
CLAY. Gravel is subanpgular to subrounded fine to 025 1278 -
medium of chalk, mudstone and quartz. - Dt {odo -
- B2 [050-%.00 -
Flrm locally stiff reddish brown slighly sandy i N
slightly gravelly CLAY. Gravel Is subangular to L [
subrounded fine {o coarse of chalk and mudstone. . -
C D3 1‘20 :
E b4 [tE0-185 E sta |slieo
N B 195
[ os |210 N
- B3 [220.250 -
- ur |250.3.00 F (100)
E- pa [aoo :-
- ps [z25 »
Do (360385 - s | s 350
3 o ass
N pi1 [4.10 -
- 512 [4.20-4.50 -
X 13 |4.50-5.00 L (100}
—at 5.00m becomes brown 2 D [s.0a -
[, D15 §5.25 N
D6 [ss0-595 | s |s |eso
- X 585
o7 lezo C
. B18 J8.d0-8.80 -
- ue ro0.780 | @8
—at 8.00m becomes greyish bjown - gg? &?g-s.w 2
- p22 |6.50-845 - su [ s |ese
- - po5 s
E pza {oso N
NGTES: All depths In metres, all diameters in millimetres, Fom UL CoLOG
Sea header sheet for detalls of boring, progress and waler " Verska 02

slrikes. See legend sheet for key to symbols.

Frded f=tar




s | HoleD.
v L]
NEIRWEST 9 Norwest Holst Soil Engineering Ltd. | g10s I |
BOREHOLE LOG - CABLE PERCUSSION Shaot 2017 -
Confract No. F12963 Method Cable Percussion Coordinates 52612640 E
Project Aldbrough Gas Slorage 436980.30 N
Drilling Rig Dando 150 Groimd Level 13.03m ACD
Client Scaftish and Southem Energy Driller LH Oiientation Vertical
PLC ‘ Logged by owp Date Started 23/07/2003
Coisultant Mott MacDonald Dale Completed 23/0712003
Depth i6y1um SPTN&| SPT
. d 5 type  |lnstalk
Description of Stata , LeoendBelow | ovet | Sameting 1o R et | aton
Firm locally stiff reddish brown slighily sandy LEE [ U TI606-1050 L (80)
sfightly gravelly CLAY. Gravel Is subangular to Uhaa 3 i
subtounded fitic (o coatse of chalk and mudstone, 2 0s0 | oora p2s lego 5 -
Cable Percussion boring complete at 10.50 mi. ) B - - A - .
5 N ] [
N - ) {
N X ]
N - ]
NOTES: Al depths in metres, all diameters In millimetres, fom Hecrtes
. See header sheet for detalls of boring, progress and waler Verskon 10
strikes. See legend sheet for key lo symbals.
Rwdssd 1zt




. . : . Hole ID.
noeussT®  Norwest Holst Soil Engineering Ltd
O ST N 9 ng BH109
BOREHOLE LOG - CABLE PERCUSSION Header
ConkractNo.  F12063 ‘Method * Gable Percussion Coordinates 526149.80 E
Project Aldbrough Gas Storage 436911.30N
_ Drilling Rig Dantdo 150 Ground Leve} 11.41m AOD
Client Scotiish and Seuthern Energy  Driller LH Orientation Vertical
FLC Logged by owp Date Started 24107/2003
Consultant Mott MacDonald Date Completed 2410712003
PROGRESS : .__BORING DETAILS
Date Time Hele Casing Water Remarks Hard StratalHard Strata] Chiselling Remarks
depth depth depth | from depth| 1o depth hours
240072003 0000 {0.50 300 DRY  [EndoiHote
CASING WATER STRIKES
Hole | Maxdepthof | Casing { Maxdepthof I Dale | Time |Sftike at | Rise o {Time taken Flow Casing depth | Casing deplh
diam. hole atdia. _|diameler{ casing of diz. deplh depth o Hsa at shike time | 1o seal flow
150 10.00 150 3.00
GENERAL NOTES SPTDETAILS
1. Inspection pit hand excavated from GL to 1.20m. Depth | Type Incemental blow estrifpensimtion Casing K“;{
2, Cable Percussive boring complete at 10.50m. z
150 | S IN=15(1.23345) 1.50 DRY
350 | s |N=18(1,33445) 300 DRY
550 | s |nNe1a{1,1,2345 150 DRY |,
850 | £ |Net1{1,32234) 3,00 DRY
* Seating blows only.
NOTES: All depths in metres, all diameters in millimetres, Fom ARIL GF HEADER
water strike rise time In minutes, chiseliing ime In hours, Verakn 101
Rnbisd v




NoORwesT O Norwest Holst S

Hole ID.

oil Engineering Ltd. | an10s

HEOL.ST
BOREHOLE LOG - CABLE PERCUSSION shootzofz |
ContractNo.  F12963 Method Cable Percussion Coordinates 526149.80 E
Project Aldbrough Gas Slorage 43691430 N
Drilling Rig Dandg 150 Ground Level 11.41m AOD
Client Scottish and Soulhemn Energy Diller LH Ortentation Vertical
PLG Logged by owp Dale Started 24/07/2003
Consuitant Mott MacDonald Date Completed 2410712003
Depth { b avum SPTN&| SPTH
pe Installs
Descn'pﬁon of Strala Legend Be'm Lavel sampﬁng (U bIQWS) & depf_h ation
Stiff locally very stiff, reddish broswm mottled Q56 N 25 [1000-10.60 |} (60}
with grey, slightly sandy singhlUy g;vellyded net ST N N
CLAY. Gravel s siihangular 1o subroun ine lo g as - 3
. ooarse of chalk, mudstone, fimesione, sandstone, B 1056 - o1 [ i
"-.__quarlz andehert. , - i ]
Cable Percussion boting complete at 10.50 m. - - A
N E a
- - ;
; : :
A [ N
[ N ] A
NOTES: All depths in metres, all diameters in mitimetres. fom . MWole
Sea header sheet for details of boring, progress and water Vevion 102

strikes. See legend sheet for key to symbols.
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HaL

=T

noruesT®  Norwest Holst Soil Engineering Lid.
'BOREHOLE LOG - CABLE PERCUSSION

Hole 1D,
BH110

Headar

Contract No.

NOTES: Al depths In melres,
waler stike rise times in minu

2l diameters in milkmelres,
tes, chiseliing time in hours,

F{2063 Method Cable Percussion . Coordinates 52584520 E
Project Aldbrough Gas Storage 437086.50 N
Diiting Rig Dando 160 Ground Level 10.13m ACD
Client Scollish and Scuthemn Energy Driller tH Orientation Vertical
PLC Logged by owpP Date Started 22/0712003
Consultant Matt MacDonald Date Comnpleted 2210712003
PROGRESS BORING DETAILS :
Dale Time Hole Casing | Water Remarks Hard StralaiHard Strata] Chiselling Remarks
depth depth depth from depth| todepth | hours
220772003 0000 5,00 200 DRY |ErdclHole
CASING ) . WATER STRIKES
Hole |. Maxdepihof | Caslng Max depth of Date Time | Stike at | Rise to |Time taken Flow Casing depth | Caslng deplh
diam. | hole etdia. | diemeter| casing of dla. depth depth ta risa at stike ime | _to seat flow
150 5.00 150 200
GENERAL NOTES SPTDETAILS
1.Inspection pit hand excavated from GL. to 1.20m. Depit snerementa] blow causpenetration castog] B2
2. Cable Pecussive boring complete 2t 5.00m.
2.00 M=22 (2,2,4.866.6) 1.00 DRY
600 H=26 B3A5.87.7) 3.00 DRY
* Seating blows only.
Foemt ARIN, CP HEADER

Yeoskon a8t
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s : ‘ . . . Hale ID.
noarwesTO Norwest Holst Soil Engineering Ltd. | gy
BOREHOLE LOG - CABLE PERCUSSION Shoot 1of1.
ContractNo,  F12963 Method Cabla Percussion Coordinates 525815.20 E
Project Aldbrough Gas Slorage 437086.50 N
Drilling Rig Dando 150 Ground Level 10.43m ACD
Cllent Scotlish and Southem Energy Driffer LH Qrientation Vertical
PLG Lopged by owp Data Started 22/07/2003
Consultanl Mot Macbonald Dale Completed 22/07/2003
. Depth Iyt SPTNa| spr
scHpth Legend!Below |- ; type
Desctiption of Strata coendiBek | Lavel SR | biows) | & depth
Firm locally sUff brown sfightiy sandy siightly [5G0 A K i
gravelly CLAY. Gravel is subangular to (2ot 30 | ogs -
subrounded fine to coarsa of chvalk, mudstone and BIEIG X ”
quarz A B1 1055 o
Firm locally stiff motted brown orange and ?fey s N
siightly sandy, slightly gravelly CLAY. Grave - . - s 2
Is subangular to subteunded fine to coarse of - vz J100-145 o 9 e
~_chalk and chert. . " 889 - %
Stiff reddish brown with grey moitiing, stightly a 145 - ﬁ :
sandy slightly gravelly CLAY. Gravells N - %‘\\1
subangular lo subrounded fine to coarsa of n 1.80 - g
chalk, mudstona, imestone and sandsione. o ~ s2 |s A
—at 2,80m becomes biown N s 1280 N
- U7 fao0-345 -~ (80)
—at 3.80m becomes greyish brown X o ::g a0 F
- Uto J200-4.45 [ 63}
D11 [420 N
""" Cable Borcussion boring complete SLB.60 81 - S% 18 ]
- E 5.45:
Z u 1
N " ]
3 2 K
- N 1 Fd
NOTES: All depths in metres, all dlameters In milimetres, Fem Anix crLoe
See header sheet for delails of boring, progress and water Varsioa 202
strikes. See legend sheet for key lo symbols. -
’ Ryvired FaTit],
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i1 . . . Hole 1D,
norRuesT9  Norwest Hoist Soil Engin Ltd
HOL.ST ' H ~ ISt gineering BH111
) BOREHMHOLE LOG - CABLE PERCUSSION Haader
* Coniract No. F{2063 Method . Cable Percussion Coofdinates 52588300 E
Project Aldbrough Gas Storage 436907.20 N
‘ Drilfing Rig Dando 150 Ground Leve! 10.19m AQD
Client Sceottish and Southern Energy Driller LH Orlentation Veriical
PLC Logged by OWP Date Started 21/07/2003
Consultant Mott MacDonald Dale Completed 2410712003
- PROGRESS : BORING DETAILS
Dale Time Hole Casing Waler " Remarks Hard StratalHard Strata] Chiseling Remarks
depth depth depth - from depth] todepth hotrs
24/07/2003 0000 £.00 560 405 {Endolbole
CASING WATER STRIKES
Hole | Maxdepthof | Casing | Maxdepth of Dale Time ) Stike at | Rise lo [Time {aken Flow Casing depth | Casing depth
diam. | hole al dia. | diameler| casing of dia. depth depth forise at strike time | _to seal flow
150 500 160 5.00 200172003 | 0000 220 200 10 Fast 200 300
21my2003 | 0000 4.00 370 19 Fast 3.60 NS
GENERAL NOTES SPT DETAILS
1.Inspection pit hand excavated from GL to 1.20m. Depth | Type Ireremental blow counlpenetration Casing \g:;:{‘]:
2, Gable Percussive boiing complete at 5.00m. -
2.00 5 [MN2t4{234,188) 2,00 DRY
400 | s |MezT228700 3,80 DRY
500 | s |M=28(34678N0 5.00 4.50
~ Seating blows only.
NOTES: All depths in melres, all diameters [n millimelres, Ferrn AR, CF HEADER
water strike rise time in minutes, chiselling time in hours. Veerkon 201




oy . . Hole ID.
Nﬂﬁgfg'}r'o Norwest Holst Soil Engineering Ltd. | gy141
BOREHOLE LOG - CABLE PERCUSSION Sheat1of1 |
Contract No. Fi2063 Method Cable Percussion Coordinates 525883.00 E
Project Aldbrough Gas Sterage 436807.20 N
Diilling Rig Dando 150 Ground Level 10.19m AOD
Cllent Scottish and Southern Energy Driffer LH Orientation Vertical
PLC Logged by OWP Date Started 21/07/2003
Consultant Mott MacDonald Date Completed 210712003
Depth [ 0ym seTNa| s
| . install-
Description of Strata Level Sampling (U blows) : ;ret::;e
Firr locafly stiff brown slighly sandy slightly F -
gravelly CLAY. Gravel is subangular to - -
stubrounded fine-to coarse of chak and mudstone. 3 N
Firm locally s6if oranga and brown slightly [ %59 1 b1 Joso )
sandy slightly gravelly CLAY, Gravelis N -
subangular o rounded fine to coarse of chalk, — Uz |toa-145 - (&)
slafe, sandslone, mudstone and limestone. - -
[ D3 {148 "
a F . g
1 D4 |180 " -
A% — — st |5 |20 2
LA ot [ X T
Brawin very clayey very gravelly SAND, Gravelis ] i’% - ;ﬁ DS [r20 N 245 %
subangular ta subsounded fine ta coarse of rpg ¥ X =
chalk, imestone and mudsione, ) L L =
. : ‘ 070 B D8 j270 - s
Firm locally very stiff brown sandy shightly 1 g ’_ Z T
gravelly CLAY. Gravel Js subangular to rjey - - U7 [3.00-345 - @5) —
subrounded fine to coarse of chalk and mudstone. 3_.—:-_‘0":(; : N 3
—at 2.95m becomes slightly sandy yis i'(‘_; - - .
dgeed | 3 .
0 - B8 [370 - 4
Ot 3 X 1
E‘__’—éy_-_-c;( .—‘ — 527 5 {4600
B B - 445
S B -
SET I :
%:.52‘53 - N
=5 )= Y 3 ™ ) &
Cabla Percussion boting complete at 5.00 m. 500 -89 | DO 500 - 528 § (500 o
A N 545
N i _ [
- N ] i
NOTES: All depths in metres, all diameters in mifimelres. id AL ePLos
* Seu header sheet for delalls of boring, progress and water Vanin a0z
strikes. Sea legend sheet for key {0 symbols,
Rusdeyyd BN




narusesT®  Norwest Holst Soil Engineering Ltd.

HELST
BOREHOLE LOG - CABLE PERCUSSION
ContractNo.  F12983 7 Method Cable Percussfon ~ Coordinates 526940.50 €
Project Aldbrough Gas Storage 43679120 N
Drilting Rig Dando 150 Ground Level 10.52m ACD
Client Scoftish and Scuthern Energy Driller LH Orientation . Vertical
FLC Loggead by OWP Date Started 1641772003
Consultent Mott MacDenald Date Completed  16/07/2003
PROGRESS BORING DETAILS
Dale Time Hola Casing Water Remarks Hard StraldHard Stratal Chiselling Rematks
depth depth depih from depth] lo depth hours
i
16X007/2003 1700 550 450 210 |EndofHols
CASING WATER STRIKES
Hole 1 Maxdepthof | Casing | Maxdepth of Date | Time |Stike at | Riselo {Time laken Flow Casing depih | Casing depth
diamt. | hote aldia, |diameter| ¢asing of dia. depth depth forise atstiike ime | to sex flow
150 550 150 450 1em7r2003 | D000 210 NR NR Damp NR HR
GENERAL NOTES SPT DETAILS
1.Inspection pil hand excavaled frem GL to 1.20m. Depth | Type tncrarsental blow eountipenetrallon Caslng "&’:;’,'
2. Cahle Percussive boring complete at 5.50m.
3. Minimum amount of water added from 2.50m to 4.00m lo 200 ¢ |n-22 .
Apibiil o I =22 (6.8,7.64.5) 2,00 DRY
assist driling. 300 | © [N115EAS5A6) ao0 | 200
400 | s [N=1101,1,2254) 4.00 DRY
* Seating blows only.
NOTES: All depths In metres, ali dlameters in millinetres, Fam ARIAL CF HEADER
water strike rise ime in minutes, chisefing time in hours, vesen 300
Revsed 202




HOL. T

BOREHOLE LOG - CABLE PERCUSSION

narussT9 Norwest Holst SO" Engineering Lid. BH112

Hole ID.

Sheat1of1” |

strikes. See legend sheet for key to symbols,

Contract Ne. F12963 Method Cable Percussion Coordinates 52694050
Project Aldbrough Gas Storage 4367120 N
Drilling Rig Dando 150 Ground Level 10.52m ACD
Client Scottish and Southen Energy ~  Driller LH Orientation Vertical
PLC Logged by owp Date Started 16/07/2003
Consultant Matt MacBonald Date Completed 16/07/2003
Depth
Dalum . SPTN&| SPTipe {hnstall
Deseription of Strata Legend Bg_’ff" Level Sameing 1y blows)]  adepth | ation
Brown gravelly very clayey SAND, Gravel is S¥ad T F . j
- subangutar to subrounded fine to coarse of = 025 [ 1027 N ]
\chaik, limeslone and sandslone, i i - " ]
ey ,.o”_:, ) - - -
Flrm orange and greyish brown slightly sandy ?—_“_O-_"_C'_f X N ]
slightly gravelly CLAY. Gravel is subanglfar to O - 5 4
subrounded medium of sandstona, s [ m o0 - {50) -
e - vz 14.00-150 - .
20T 130 | 922 ' X 1
Firm locally soft orangish brown sandy gravely 225 - A . )
CLAY, Gravel is subangular lo subrounded, fine Ot C o3 150 3 e QP
to coarse of chalk, limestone and sandstone. O - - . '
fa— ~ 3 04 {1.80 r ’
:Q-gzt: - s [200.24s L c» ¢ fape ]
670 - " 245
re: B - ]
2 - 7. .60 -3,00 - b
Mediurn dense dark grey brown and white SAND and 0 0Jq 2% [ 72 | Bs j2e0-300 :
subangular to subtounded (ine to coarse GRAVEL 0 o y [ ]
of chalk, limestene and sandstone, o o°°c - 67 [3.00.3.45 — C19 C faca
0 0,2 X - 345
o 0 2 [ - ]
0 ©_0°d i - ;
(o] b:"c 5 - J
0099 300 [ se2 - ]
Firm brownish grey slightly sandy slightly v SR B D8 |400-4.45 - st | s [4m0 4
gravelly CLAY. Gravel [s subangular to Q7 r D3 [400-4.45 [ 2.5
subrounded, fine to coarse of chalk and Qe - - e
sandstone. O~ (4 i - ]
o] f - -
A L A 4
_Q.:djj A 010 {480 - -4
ortah — U1t {500-550 L (60 -]
RS A 5 ;
aas I X ]
L A )0t § an0ie LA EN RO NS G e b bma s S0 0R e h e ws LT R RN s b bennmns 1 $00rn 0 4 g5 - 5, " ]
Cable Percusslon boring complete at 5.50 n, S0 f §02 | D12 350 - - i
- N ]
N [ ]
; - ]
L - =
[ 3 . i
NOTES: All depths in melres, all dlameters in miflimetres. Fom TR
See header sheet for details of boring, progress and water Versia 02

Redied W04
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1 H 3 H Ho]e lDo
noruesT®  Norwest Holst Soil Engineering Ltd
HOLLST orwe gl Ing Lt BH113
BOREHOLE LOG - CABLE PERCUSSION Hoadet
CoptractNo.  F12063 Method Cable Percussion Coordinates 52641240 €
Projest Aldbrough Gas Storage 43681680 N
Drilling Rig Dando 150 Ground Level 10.06m ACD
Cilent Scoftish and Southém Energy " Diifler L8 . Orientation Vertical
PLC Logged by owp Date Staited 21/07/2003
Consultant Mott MacDonald Date Completed 21/07/2003
PROGRESS BORING DETAILS
Date Tims ole Casing Water Remarks Hard Stratal Hard Strata| Chiselfing Remarks
epth depth depth from depth| to depth hours |- .
210772003 0000 5.00 4.00 180 {Endoliiole E
CASING WATER STRIKES
Hole | Maxdepthof { Casing | Max depth of Date | Time |Strike at | Rise lo {Time taken Flow Casing depth | Casling depth
diam. | hole atdia _}diameter] casing of dia. depth depth tonse at strike tme { fo seal flow
160 160 4.00 21/6712003§ OOMY 2.30 1.80 15 Fast 220 4.00
GENERAL NOTES SPT DETA[LS
1.Inspection pit hand excavated from GL to 1.20m. Depth | Typa incremantal blow eonVpenelralion Casing ‘6":;,’;
2. Cable Percussive boring complete at 5.00m.
200 ]| s [N-24(898885) 1.50 DRY
300 | € [N=16{343445) 3.00 218
* Seating blows only, -
NOTES: All depths in melres, all diameters in millimetres, Fom ARUL EPTEADER
- water strike rise time in minutes, chiselling ime in hours. Ve 301
. Redand 208




Hole 1D,

noruesT9  Norwest Holst Soil Engineering Ltd. | guq43

HOL ST

BOREHOLE LOG - CABLE PERCUSSION

Sheet1of 1/

sirikes. See legend sheet for key o symbols.

ContractNo.  F42063 Method Cable Percussion  Coordinates 526112.40 E
Project Aldbrough Gas Storage 43681680 N
Diilling Rig Dando 150 Ground Leve] 10.06m AOD
Client Scotlist and Setlhern Energy Driller LK Ciientation Vertical
PLC Logged by owP Date Started 21/07/2003
Consultant Mott MacDonald Dale Completed 211072003
Depth |yt m SPTN
. &| SPTiype
‘Description of Strata Legend Bé'tw Level Sampling Ublows)| & det;t‘;‘t
Firm locatly stff brewn slightly sandy slightly e L -
gravelly CLAY. Gravel is subangular to rounded 12 o [ oa7e X N
™\_fine to medium of quattz and chalk. o1 [ i 5
- 'Q__—O_,—("i X 21 |050 - =3
Stiff orangish and reddish brown sfightly K juls [ [
gravelly sandy CLAY. Gravel is subangular to 3_;_0:(; : A
subrounded fine to coarse of chalk, sandstona 5‘-_:0_';-6 - vz l1oo-14s @3
and mudstfone. With some pockels of sand, -_(Lid"'-_-(; - ' N [ i
o - ]
0 i D3 145 - ]
Eee B ' : ]
[0 T i b4 1180 ! 3
@%;:; - o5 [200-245 [ eu {s200
: Rl N N 2.45]
a=S 230 | 778 [ ]
Firrn brown sandy gravelly CLAY, Gravelis Awna . X 3
subangular to subrounded fine to coarse of 0=ty [ -
chalk, limestone and sandslone. sisfas - - ==
' [0 C Ds j2ea X ==
—-9:'_ .33 I L cie © jaco ] TR
SUll locally very stiif dark greyish brown ety 320 [ o C 2]
slightly sandy slightly gravelly CLAY. Gravel is itolan | N X ]
subangular {o subrounded fine fo coarse of [y - - .
chalk, limestone, mudstone and sandstone. 10— (4 " 07 faz0 X =
%E’?S — D8 |a00.4.25 - -
e :
%:-g;(";‘ - w lase-455 L g J
o= | :
S y . ptinkan » - 3
Cable Percussion boring complete at 5.00 m. 00 [-608 | D10 00 - :
[ i i /
X N qi
A " ]
F [ -
i [ ]
- - i~
- : o
i " :] » Ji
NOTES: Al depths In metres, all diameters in millimetres. Foma e b
8ee header sheet for detalls of boring, progress and water Versioa EEY;
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H - ]e IDo
norwesT 9 Norwest t Soil Enginee td. | ¢
HOL.ST N Holst S d rng Ltd. BH117
BOREHOLE L.OG - CABLE PERCUSSION Hoader
ContractNo.  F12063 Mettiod Guble Percussion ~ Coordinates 526912.20 €
Drilling Rig Dando 160 Ground Level 10.40m AQD
Client Scottish and Southem Enetgy Driller . LH Crientation Vertical
PLC Logged by ol Date Started 24/07/2003
Consultant Moit MacDonald Date Compleled ~ 24/07/2003
PROGRESS BORING DETAILS
Date Time Hole Caslng Waler - " Remarks Hard Strata]Hard Strata] Chisefling Remarks
depih depth depth from depthi to depth hours
24207/2003 0000 10.00 3.00 ORY  |EndafHols
CASING WATER STRIKES
{ Hole | Maxdepth of | Casing | Max depth of Dale .| Time |Strike at | Riseto {Time taken Flow Casing depth | Casing depth
1 diam. hole al diz. _idiameter| casing of dia. depth depth lorise al strike time j_to seal flow
150 1000 160 3,00
GENERAL NOTES SPTDETAILS
1.Inspection pit hand excavated from GL to 1.20m. Depth | Type Incremental blow count/penatmtion Caslog ‘3’;;15:
2 (Cable Percussive boting complete at 10,00m.
3. 50mm standpipe installed with slotied pipe from so0] s {nes
29 (1.1,2.2.23) 100 | DAY
3.00m to .00m. ) 400 | & {N22B331588) 200 | ORY
650 | & [N=23PASSET 3.00 DRY
050 | S |N=2a(34,6827) 3.0 DRY
* Seating blows only.
NOTES: All depths In metres, all diameters In millimetres, Feem AUAL CF HEADER
waler strike rise ime in minutes, chiselling tme ln hours, Vorska 30t
Raviead fatdir- ol




) . . . . Hole ID,
nggEE;O Norwest Holst Soil Engineering Ltd. | gp447
BOREHOLE LOG - CABLE PERCUSSION Shoet1oft/ |
¥ : - 7
Contract No. F12063 tethod Cable Percussion Cocxtdinales 52591220 E
Project Aldbrough Gas Storage ) 43713550 N
Drilling Rig Dando 150 Ground Level 10.40m ACD
Client Scottish and Southern Energy Drilfer LH Crientation Vertical
FLC Logged by owp Dale Started 24/07/2003
Consuitant Mott MacDonald Dala Completed 24107/2003
epth [l -  |serna| sPrips |mstat:
Description of Strata B teve) | Sameling |l Bdepth | stion
Firm locally stff brown slichtly sandy slightly - 5 J
gravelly CLAY, Gravel Is subangular to 030 | 10.60 .
subrounded fine o coarse of chalk, quartz and - -
mudstone. " DY 1060 Z
Siiff reddish brown motiled with grey slightiy N N
sandy stightly gravelly CLAY, Gravel is " -
subangular {o subrounded fine to coarse of - L
chalk, sandstone and mudstone. With sandy N Uz |120-1.85 F (59
potkels, - -
[ D3 185 N
i 4 180 X
- D5 |200.245 s s 200
- - 24
F | o5 e - ;
n U7 [3.00-345 [~ =0) =
SHF brown slighlly sandy slightly gravelly 3O TR by faas ; i [
CLAY. Gravel is subangular to subrounded fine to [ A 3:
coarse of chalk, sandslone and mudstone. X 09 lass - 1%
— D10 [4.00-4.45 - s22 s |an o '_
- - 44543
E D11 {480 : E
- Ut2 [5.00.545 - (0) =
= D13 |60 - - :
—at 6.50m becomes greyish brown : 013 [8.50-6.99 S8 (81080 . 95:
D15 {750 - ]
- uts Jeoo.a4s [ @2 -
- 047 oo - ]
D18 |9.50-885 - s | s |eeo
N B 065" N,
......... . .. - : -
Cable Percussion boring complete at 10.00 m.
_NOTES: All depths In melres, all diameters In milimetres. - fom A GPLos
See header sheet for detalls of boting, progress and walter Veska 01
stlkes. See legend sheet for key to symbals.
Hyvioed FilaF e ird




norussT O Norwest Holst Soll Engineering Lid.
BOREHOLE LOG - CABLE PERCUSSION

Contract No. F12963 Melhod Cable Percussion Coordinates 525888.60 E
Project Aldhrough Gas Storage 436862.680 N
Drilling Rig Dando 150 Greund Level 10.51m AQD
Client Scoltish and Southern Energy Driller LH Orientation Vertical
PLC ; Logged by owp Dale Started 24/07/2003
Consultant Mott MacDonatd Dale Completed 25!07!2003
PROGRESS ' BORING DETAILS
Dala Time Hole Casing Walter Remarks Hard Strata]Hard Strata] Chiselling Remarks
depth depth depth from depthf 1o depth holirs
240712003 0000 B.00 4.50 240 | Endol SHi
2507003 0000 10.50 450 HR End of Hola
250712003 0000 5.00 4,80 NR Stan of Shik I
CASING WATER STRIKES
Hole | Maxdepth of | Casing | Max depth of Date Time |Stike at | Riselo {Time taken Flow Casing depth | Casingdepth
dizam, | hole al dla. | diameter| casing of dla, depth depth fo rise - ] atstrike time | to seal flow
150 10.50 150 4,50 24072003 | 0000 240 1,28 20 Fast 1.50 400
GENERAL NOTES SPTDETAILS
1.Inspection pit hand excavated ftom GL to 1.20m. Depih | Type Incremental biow connlipenetration Caslng "Q,,":;;,'
2. Ceble Percussive boring complele al 10.50m.
160 | 5 |N=2(1,1.2223) 150 DRY
260 | € |N=1301,23343) 250 170
350 | 8 [N=10(232233) aso 300
550 | s (N=15{1,23345) 4.50 DRY
850 | 3 jN=14(123344) 450 DRY
* Seating blows only.
NOTES: All depths in metres, all diameters In millimelres, Forn ARIAL OF HERDER
water strike fise time in minutes, chiseliing tme in hours, Vasskon 201

Revieed f=dl el
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HOLL=ET

Norwest Holst Soil Engineering Ltd.
BOREHOLE LOG - CABLE PERCUSSION

HoleD. |

Sheet1of2. |

BH118 |

F12963
Aldbrough Gas Sforage

Contract No.
Project

Cllent Scollish and Southern Energy

PLC

Consultant Molt MacDonatd

Method

Drilling Rig
Driller
Lepged by

Cable Percussion

Dando 150

LH
owp

Coordinates

Ground Level

Qrientatfon

Date Started
Date Compleled

525668.60 £
430862.80 N
10.51m AOD

Vertical

24/07/2003
2500712003

Description of Slrala

Deplh
Below
G.L.

Datum
Level

Sampling

SPTN&
(U blows)

SPT type
& depth

Firm locally stiff brown slightly sandy stightly
gravelly CLAY, Gravel is subangular te rounded
fine to coarse of chalk and quartz.

Finm io stiif reddish brown stighily sandy
sfightly gravelly CLAY. Gravel s subangular fo
subrounded fine to coarse of chalk, llmestone
and sandslone,

Firm orange and reddish brown slightly gravelly
sandy CLAY. Grave! Is subangular to subrounded
\JIne to coatse of chalk and sandstone.

Medium dense brown very clayey SAND and
subangular fo rounded fine to coarse GRAVEL of
chalk, sandstone, imestone and quartz.

Firm locally stiff darf greyish brown slightly
sandy slightly gravelly CLAY. Gravel is
subangufar to subrounded fine to coarse of
chalk, mudstone and sandstone,

026

0.6

155

360

"']""[""f""""“l"'"'"'l""""'i""'""ir“

10.51

10.01

LA T A St |

%

aas;:||¢¢lla|r||lr‘xl||

o1

b2

BY

uta

D11
Biz

Dt3a

D14

uts

D16

Bty

018
019

821

0.30

0.60
0.80 - 1,20

150105
220

250-2.95
3.00-3.50
3.50.3.95

425
4.50.5.00

510
5.20.5.50

5.50-595

6.50
7.00.7.50

7.50

7.80- 8,20

8.40
8.50-8.95

9.30
9.50-9.80

lIliillillllllllllllllilllll(l

(1co}

(50}

|||4||lli‘il|||¥|ni’allt|||l||lallillll[—!—l‘la|ll||ilii£|l;|llvall||||[

510 ]

515 s

S14 S

1.50
195

250
285

3.50
305

5.50

s
N

5.95

ITong

s
"

L

8.50
8.85

NOTES: All depths In melres, all diameters in milimetres. .

See header sheet for delalls of boring, progress and water

slrikes. See legend sheet for Key to symbols.

Foery

AR CPLOG

Verskn
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d . - » . HOIE lDa
N‘““‘,;’,ES$° Norwest Holst Soil Engineering Ltd. | Bu11s
H =
. BOREHOLE LOG - CABLE PERCUSSION Sheet 2 of 2
Contract No. F12963 Method Cakle Percussion Coordinates 525888.60 E
Project Aldbrough Gas Sforage 436862.80 N
T Drilling Rig Dando 150 Ground Levet 10.61m ACOD
Client Scottish and Southemn Energy Drilter LH Orientation Verlical
pLC Logged by owp Date Started 24107/2003
Censultant ott MacDonald Date Completed 250712003
Depth | patym SPTN&]| SPTiype |install-
Deseription of Strata Legend i Below )y oyel Sampling | oypowsy|  adepth | ation
Firrn locally stilf dark greyish brown slightly vas - Uz TI000-1050 L (0)
sandy slightly gravelly ct.aw. Gravetis LaTes : i
subangular to subrounded fine to coarse of Bl - 5
... chalk, mudslone and sandstone, o SIS 1050 001 | 023 [1050 o ]
Cabig Pereussion boiing complele 5t 10.50 m. ) N ]
3 N N
L ) 3
NOTES: All depths In metres, all dizmeters In millimetres. ferm ARWLcPLoe
See header sheet for detalls of boring, progress and vater Verska 02
strikes. See legend sheet for key to symbols.
Revised 2212




. 2 - Hole ID.
noEwesT O Norwest Holst Soil Engineering Lid
EEEE=TY No Holst S gineering BH11e |l
BOREHOLE LOG - CABLE PERCUSSION Hoader ' . .
> - /
Coniract No, F12863 Melhod Gable Percussion Coordinales 52586740 E
Profect Aldbrough Gas Storage 43695450 N
Drilling Rig Dando 150 Ground Leve! 10.37m AOD
Cllent Scoltish and Southem Energy Driller - LH Crientation Vertical
PLC Logged by OWP - Date Started 26/07/2003
Consullant Molt MacDonald Date Complated 25/07/2003
PROGRESS BORING DETAILS
Dale Time Hole Casing Waler Remarks Hard StratalHard Stratal Ghiselling Remarks
depth depth depth ] from depthi {o depth hours .
2som00a | o000 5.00 4.00 230 [Endof Hele
[
f
CASING WATER STRIKES
Hele | Maxdepth of | Casing [ Max depth of Date Time §Stikeat { Risato [Time taken Flow Caslng depth | Casing depth
diam. | _holo atdla.  {dismeter caslng of dia, dapth depth forise ai stiike time § fo seal flow
150 5.00 150 - 400 25072003 [ 06000 3.20 230 15 Fast 3.1 4.00
GENERAL NOTES SPTDETAILS
1.Inspection pit hand excavated from GL to 1.20m. Depth | Typs Incrementst biow count/penelration Casing | Aoty
2, Cable Percussive boring complele at 5.00m.
200 | 8 |u=17p52558) 1.00 -
300 | © INe11 (122333 300 |
500 | S |H=27(346678) 400 .
- * Sealing blows only. .‘~.
| NOTES: All depths in metres, ail diameters in milimetres, Fom  ARALGPHEADER
water stike rise me i minutes, chisefling time in hours. Vecsicn -
’ T 23N ez




. . . Hole 1D.
noruesT9  Norwest Holst Soil Engineering Ltd. | gr119
HOL.=ST
BOREHOLE LOG - CABLE PERCUSSION Sheet 1 of 1
Sontract No. F12963 Method Gable Percusslon Coordinates 525867.40 £
Project Aldbrough Gas Slorage 43655450 N
Drilling Rig Dando 150 Ground Level 10.37m AQD
Client Scotlish and Southern Energy Driller LH Orientalion Vertical
PLC Logged by owe Dale Started 251072003
Consultant Mott MacDonald Date Completed 25/07/2003
Depth | natum SPTN&| SPTY .
. pe | Install-
Description of Strata Legend|Below |y oer | 5o l(ybtows)| & deptn | ation
Firoa locally stiff brown slightly sandy slightly - - '
gravelly CLAY. Gravel Is subangular to i [
subrounded fine to coarse of chalk and mudsione. <4 040 - 297 o loso -
Firm orangish brown and grey sandy CLAY. i i
X w2 Jr120.18s L (100
- 160 | 877 X
Medium dense reddish brown very clayey very - L
aravelly SAND. Gravel is subangular to ! D3 hee C
subrotinded fine to coarse of chalk, sandstone - D4 {200-245 - S17 s {200
and mudstone. [ N 245
- 85 lz250-3c00 L
- 85 [300-320 - et | o |
- - 2,45
N W7 320 i X
390 | 647 | D [3s0. s ]
Firm becoming stiff brown slighlly sandy — us 4.% . :gg — (90 i
slightly gravelly CLAY, Gravel is subangular to [ i
subrounded fine to coarse of chalk, mudstone, o -
sandstone and limestone. I 5 :!
B - -1
oo |aso L 3
. . 500 }-S. -5 — X -
Cable Percussion boring complete at 5.00 m, o - 37 | o1t js00-54s - 5 S |30 645
[ - 3
L L .-
X - ]
NOTES: All depths in metres, all diameters in millimetres. Fores ARUL CF LOT
See header sheet for details of boring, progress and water Versien 202
stiikes. See legend sheel for key to symbecls,
Revised 2A122002




- . Hole ID.
NorussTO  Norwe st Soil Engineeri
AuEsT st Hol Engineering Ltd. | >
TRIAL PIT LOG Sheot 1 of 1.,
ConfractNo. = F12563 - Method Machine Excavated  Coordinates 525913.00 E {
Project Aldbrough Gas Storage 436939.60 N
Equipment JCB Silemaster Ground Leva} 10.71m AQOD
Client Scoftish and Southern Energy Dale Started 17507120603
PLC Logged by owp Date Completed  17/07/2003
Consultant Mott MacDonald
, Depth f patym ,
Description of Sirata Legend] Below Level Sampling Remarks
Gl .
Firm locally stiif slightly sandy slightly O 5 3 N
gravelly CLAY. Gravel is subangufar lo roundeg ==t o025 1046 -
fine to medium of quartz chalk and limestone. {i_;ﬁ':c:; - : =
With abundan! rootists, B.-’G-'-‘(-_? ¥ D1 | 650 -
Firm locally stiff reddish biown stightly sandy Oy - .
slightly gravelly CLAY. Grave] [s subangular to Rgwe - bz | 100 -
subrounded fine 1o coarse of imestone, Witk [ - B3 | 1o -
occastonal subangular fo subrounded cobbles of o i X
limestone, 507 o =
rias - B4 | 150 - .
Nroas B - l
G X :
H3 = = - I =
—al 2,00m ¢lay becomes brown ‘6_“_0‘52; - g z?;g i
famed kb -
q'.;'d,d-( 2s0f aqq| 7 [ 250 A
Greyish brown slighlly clayey SAND and 0 0.9 - 3
subangular to rounded fine to coarse GRAVEL of 0 5:9¢ - A
. chalk, fimestone and sandstone, With frequent =04 300~ *71) ps | 300 =
*, subangular to subrounded cobbles of chalk and p X B3 | 300 -
“sandstone, N 7 N 3
Trlal pit complete al 3.00 m. - 2
[ C {
2
Stability Unsiable on all faces from 2.60m Sketch Pian of Triat Pit
A
-« 4.00m »
A
Shoring None
D 0.75m B
Y
Groundwater  Strike at2.60m © 2w
Bearing
[— Hand Vane Tast Readings
Daph Hy He Remocks
Remarks 1."Tris! pit abandoned at 3,00m due lo sand and gravel N Denk 2
slratum collapsing. 2 B0 i
1.00 100 3540
' 4
NOTES: All depths In metres, all sil strengths in kPa, Ferm Mg, TP LOG
See legend sheel for key to symbols and abbreviations, v
All bearings given relate to mapnetic Nofth sntes aa
Renand TIA00Y
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narussT®  Norwest Holst Soil Engineering Ltd.

Hote ID.

HOLST TP202
TRIAL PIT LOG Sheet 1 of 1
ContractNo.  F12963 Method Machine Excavaled  Coordinates 525027.90 E
Prcject Aldbrough Gas Slorage _ 43688640 N
Equipment JGB Silemaster Ground Leval 10.26m AQD
Cllent Scoltish and Southern Energy Dale Started 1710712003
PLC Logged by owp Dale Completed  17/07/2003
Consultant ot MacDonald
, Depth | patum
Descilplion of Strala Legend | Below Level Sempling Remarks
G.L.
Firm brown slighy sandy slightly gravelly uoas - :
CLAY. Gravel is subangular to rounded, fine to =] 02si too F
medium of fimestone and chalk. With abundant __"_i‘ < - or | 050 -
rootlets. 2 L 3
- 0 G " -
Firen tocally stiff orange and grey slightly crtaa - ]
sandy slightly gravelly CLAY. Gravelis A== 10| 02| Dz | 100 o
subanguler to subrounded, fine o coarse of KA - a3 | 100 :
sandstone and fimestone. With cocasional ityiaa 3 )
subangular cobbles of sandsione. Nraw - !
- O-_'_O'_c__( - o4 | 150 -
Soft, brown sandy gravelly CLAY. Gravelis 3_—_9'1-(: [ [
subangular lo subrounded, fing to coarse of o houd e 84 -
“chalk, limeslone end sandsione. / o 6.0 » 200 -
Dark hrown slightly clayey SAND and subangular (2] bzcc - E’? %% 3
to subrounded fine to coarse GRAVEL of 0 b 0d [ -
limeslone, chalk and sandslone. o 0:°:c - -
0 0.9¢ - X
0 8,7 300 725] o8 | aeo L .
“Trial pit complete at 3.00 m. T I Y . Fo’z;::;‘?d:j:sﬁ::;m:ﬁ
. - graveisirata
Slabliity Unstable on all faces from 1.80m Sketch FPlan of Trial Pt
A.
-, 4,00m >
A
Shoting None
D 0.75m a8
Y
Groundwaler  Seepage af 2.00m. Water level settled in pit 2t 2.30m ¢ e dng; 9g*

Hand Vane Test Readings

Depty HY HV Remorkx
Puak Rermuded
Remarks 4. Trlal pit abandoned at 3,00m due to sand and gravel 020 N 25,00
slratum collapsing. ' ' )
1.60 L2 R 25.00
NOTES: All depths in melres, alt soif strengths in kPa, Ferm ARULTP LG
See legend sheel for key 1o symbols and abbreviations, veaion a0z
All beasings given relate to magnetic North !
Reviuid PHEHAL




SUPPORTING FACTUAL DATA

~“SECTION B

EXPLORATORY HOLE RECORDS AND
FIELD DATA




] Hole ID.
Ll » -
norussT?9  Norwest Holst Soil Engineering Lid
HOL BT N d g TP203
TRIAL P IT LOG Sheot 1 of 4
Contract No. F12983 ’ Method Machine Excavated  Coordinales 526857.80 E
Project Aldbrough Gas Storage 43702200 N
Equipment JCB Sitemaster Ground Level 11,09m ACD
Client Seottish and Southern Energy Date Started 187072003
PLC Legged by OWP Date Completed  18/07/2003
Censultant Mott McDonald
Depth | 5 atym
Description of Sirala Legend| Below Level Sampling Remarks
GL. eye. .
Firm Tocally stlf, brown sandy slightly i - ey s X
gravelty CLAY, Gravel is angular lo subrounded B==E ool was B
fine 1o coarse of quartz, limestone and chalk, 3—_—_0:(; - o1 1 050 :
With some roallets. 3'_.5;.(.__4 - -
Firm focaliy sUf motiled brovm, orange and . :ﬂg.zig - -
grey slightly sandy slighlly gravelly CLAY. - —oq 095|104} i | 00 -
Gravet is subangular to rounded fine to coarse a:?':(_-‘ 3 83 | 100 .
of chalk, {imestone and sandstone. ::i.—-'d:_-c > 3 -
Firm locally very stlf, brown motiled with grey ool | or | 10 -
slightly sandy stighly gravelly CLAY. Gravelis d‘_—a:""c* [ -
subanguiar to subrounded fine to coarse of chalk ity - -
and limestone. ;—Q‘___o_'."{Q - o5 | 200 -
Ry, s B& | 200 -
phées s X
0 - o7 | 280 .
Q7S - -
[0 Y I F
)— - n8 | 360 .
%_?E‘E N 89 | 300 i
o X "
- autus P Ll . i = '0_‘—"" 350} 7531 Dio 359 -
Trial pit complete al 3,50 m. - -
s -
Stabifity Good ) Skatch Plan of Triat Pit
A
- 4.00m »
: A
Shoring None
D o.76m B
Y
Groundwaler  None encountered ¢ > 100
Bearng
Hand Vane Test Readings
Deph W H Remwris
Peak Runnidad
Remarks 030 0.0 30.00
0.0 130 45.0%
1.00 120 40.00
t NOTES: All depths in melres, 2l soif strengths in kra, Fom ARULTP LOG
;- See legend sheel for key to symbols and abbreviations, _
! All bearings given refate to magnelic North Veen 302
Rrmsd b irir




HEOL.S'T

norwesT O Norwest Holst Soil Engineering Ltd.

" Hole ID.
TP204

TR'AL PIT LOG ‘Sheat1of4.” |
B . .
Conlract No. F12863 . Method Machine Excavated Coordinales 5253879.50 E “
Praject Aldbrough Gas Storage 43697430 N
Equipment JCB Sitemaster Ground Level 12.65m AQD
Clienl Scotlish and Southern Energy Dete Started 18/07/2003
PLC Logged by owp Dale Completéd 1810712003
Consultant Molt MacDonald
. Depth Datum
Description of Strala Legend] Below Leval Sampling Rernarks
GL, |°
- SUff brown slighly sandy slighlly gravelly _ o T oxsF N
CLAY. Gravel is subangular (o rounded, fine to Oty O10F 1249 -
coarse of limestone and chalk. With scme 9—:6-_3 - 3
= L ot | oso 3
roctlets. [ty 3 .
SUff reddish brown slightly sandy sfightly ﬁgygg [ X
gravelly LAY, Gravel is subangular to rounded = =] _ oz | 100 [
fine to coarse of chalk, limestone, sandslone Lriaa - 83 | .00 -
and mudstone. With eccaslonal subangular o Solaa [ i
subrounded cobbies of sandstone, dolerite and Q7 L i
Imestone, ' 0~ 4 - Bs | 150 N
. G N 3
—at 1,20m becomes reddish brown with grey R gely - -
motling "Q_'O-"_"(; N L
Rl n 05 | 200 -
Spwan - B6 | Zoo -
%f“ffi‘f s 3
@%35 : D7 | 250 -
== :
oo [ (B3 F
Q-2 _ 3
FQL~= (4 - -
a4 S48 et et ne e en et P s} gisf b . -
Triad pit complete at 3,50 m. & - . A L
y n [
» 3 ] i 4
Stability Good Sketch Plan of Trial Pit
A
- 4.00m »
A
Shoting None
D £.75m B
Y
Groundwaler  None encountered c 2 90°
B R Bearlng
Hand Vane Test Readings
2201 ] Ry Hv Rerwks
R a k Pask Rermgulded
emarks 8,30 T 750 3000
1.00 20 3500
L
A
NOTES; All depths In metres, all soil strengths in kPa. ferm ARWL TRLOG
See legend sheet for key lo symbols and abbrevialions. ——
All bearings given reiate to magnelic Norh - e
) ’ Ruixed PETES ]
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norus=sT 9 Norwest Holst Soil Engineering Ltd.

Hole 19.

HOL. ST . " TP205
TR!AL PIT LOG Shast 1 of 1
CeptractNo. -~ F12863 Method Machine Excavated Coordinates 526005.60 E
Prcject Aldbrough Gas Storage 436915.00 N
Equipment JCB Sitemasler Ground Level 12.15m AOD
Client Scotiish and Southern Energy Dale Slarted 221072003
PLC Logged by owp Dale Compleled  22/07/2003
Consultant Mot MacDonald
L : Depth{ patym !
Description of Strala i.egend| Below Level Sampling Remarks
GL.
Finm, brown slighty sandy slighlly gravelly HL 7 L
CLAY. Gravel is subangular to subrounded, fine (272X psof 1185 3
™\ lo coarse of chatk and dolerile, O - B
HO =~ i Dt | 050 2
Firmn locally sUf dark oranglsh brewn slightly 9= - -
sandy siightly gravelly CLAY, Gravel is ﬂ_;o':(:; - -
subangular to subrounded fine to coarse of sy » o2 | 100 -
chalk, qurariz, limestone, dolerile and e ed M7 11081 a3 | 400 :
- _d_ i . |,
sandstone. o~ N N
Stiff, reddish brown mottted with grey, stighlly - (Y - o4 | 150 [
sandy slightly gravelly CLAY. Gravel is [ty [ -
subangular to subrounded, fine lo coarse of [0 - -
chalk, siate, imestone, mudstone and quarz -ﬂ_—-o_—(—< - ps | 200 "
Wilh cceasional subangular to subrounded cobbles i dels - B8 | 200 :
of chalk, limestone and dolerite. o X 3
[0 : pr | zs0 I
RrEaa 1 -
s [ [
QY - o8 | 300 —~
o — ) - B3 3.00 i
oz d b -
aso|l 855] D10 | 350 -
Trial plt completa at 3.50 m. - -
N X

Stablilty Gopd ; Sketch Plan of Trial Pit
A
- 4.00m -
A
Shoring None
D 0.75m B
Y
Groundwater  None encountered ¢ ; 100
Bearing
Hand Vane Test Readings
Depth H Hy Remarks
Paxk Remouided
Rematks
0.20 500 3500
108 ss0 5000
110 130 T0.00
i
NOTES: Afl depths in melres, all soil skrenglhs in kPa. Form R TP LOS
See legend sheet for key 10 symbols and abbreviations. —— o
Al bearings given relate lo magnetic Nosth )
Rivhed 2v1z2002
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_ . ; . Hole 1D.
noruesT9  Norwest Holst Soil Engi Ltd
RuEsT Holst S gineering Ltd. | ...
' TRIAL PIT LOG Sheetd of 1 - |
SontractNo.  F12963 Melhod Machine Excavated  Coordinales §26032.20 £
Project Aldbrough Gas Slorage 43686190 N
Equipment JCB Sitemaster Ground Level 10.47m ACD
Client Scolfish and Southern Energy - Date Started 2210712003
FLC Logged by owp Dale Compleled  22/07/2003
Consuttant Molt MacBonald
) Deplh Ina1ym .
Descriplion of Strata Legend|Below Level Sampling Remarks
G.L.
Firm locally st brown slightly sandy, L 3
sfightly aravelly CLAY, Gravel Is subangutar to [ 3
subrounded, fine fo coarse of chalk and chert. 04TL 1000 -
s o) oase :
Firm yellowish brown and grey sandy slightly X N
gravelly CLAY. Gravel is subangular lo B N
subrounded fine to coarse of mudstone, dolerils, 1001~ 047} D2 | 100 -
limeslone and quartz With occasional subangu!ar X B | 109 .
. cobbles of mudstone. A [
—al 0.70m becomes fight greyish brown - os | 150 2
Greyish brown clayey gravelly SAND, Gravel Is 3 X
subangular to subreunded fine to coarse of - -
mudstone, sandslone and quarizile, With some 10r 85T e | 200 =
very clayey pockels, - 86 | 200 5
—at 1.50m becomes reddish grey and orangish X [
grey s o7 | 250 5
Brown sEghily clayey SAND and angular to 80 T8 X
rounded, fine lo coarse GRAVEL of chalk, X i
mudstone, sandstone, slate, dolerile, F o3 | 300 [
microgranite and limestene. With coimmon - P2 | 300 -
subangular to subrounded cobbles of the above. N [
| —at 2.50m becomes clayey ssol o971 oo | a0 i
% Stiff bocally very stiff greyish brown slightly N 3
, sandy slighly gravelly CLAY. Gravel is - -
\ subangular to subrounded, fine lo coarse of = o
°h.§‘f‘_E?ﬂ‘i?.‘?.’.‘.?.f‘.‘.‘!.‘.‘..f!‘.‘!‘?f‘me - i
Trial pit complete at 3.50 m. - 5
. !
Stability Unstable on all sides from 1.90m to 2.60m Sketch Plan of Trial Pit
A
i ~ 4.60m »
A
Shering None
D 8.75m B
Y
Groundwater  Seepage from 1.90m to 2.60m ¢ > 124
Bearing
Hand Viahe Test Readings
Deph Ly HY Rerratks
. Peak Reroukded
Remarks ‘
0.2 120 4,00
i 0.50 o 5200
1,00 115 40,00
NOTES: All deplhs in melres, a} soil strengths i kPa, | Fuem AMTPLOG
Seelegend sheel for key to symbdls and abbreviations,
All bearings given relala to magnetic Nosth Yenka il
Reviaed e




NORWEST O

Norwest Holst Soil Eng

ineering Ltd.

Hole ID.

HOL.ST TP207
TRIAL PIT LOG Sheet 1 of 1
Caontract No. F12863 ) Method Machine Excavated Coordinates 526070.00 E
Pecject Aldbrough Gas Sferage 43705490 N
Equipment JCB Sitemaster Ground Level 13.35m ACD
Client Scotiish and Southern Energy Dale Statled 1810712003
PLC Logged by owe Date Completed  §6/07/2003
Consultant Mott MacDonald
Depth 1paum i
Description of Strata {.egend | Below ) Sampling Remarks
- GL Level -
SHIf hrown slightly sandy stightly gravelly REal - -
CLAY. Gravel is subangiar to subrounded fine to 0—:,«:: ook 1308 N
[\ coarse of quariz, chalk and sandstone. afré i or | aso -
Stilf orangish brown slightly sandy stightly g [ [
gravelly CLAY. Gravel Is subangular to rounded iy - -
fine fo coarse of chalk and sandstane. Rty . pz | 100 -
: T e s.10) 225§ B3 | 1.00 -
SUfF reddish brown mottied with grey slightly v - -
sandy slightly gravelly CLAY. Gravelis [Q- - -
subangular to subrounded fine to coarse of HO Y - B | 150 -
chalk, mudstone and sandstone. With occasfonal Q= o _ "
subangular to rounded cobbles of Timestone, 6= X - F
chalk and dolerite, o~ —’(—1— . DS 200 .
§__ .:(.'_{ - 88 | 200 -
Q. 3 N
g - -
%:FO_.:(E i o7 2850 -
TR B -
ZEc I A R
ﬁ:—‘.&l‘ 3 - B3 | 300 N
[0 4 3 A
...... =0~ sl oss{ ow | 350 L
Tilal pit complete at 3.50 m. - -
Stability Good Sketch Plan of Trial Pit
A
- 4,00m »
A
Shoting None
B 07%m 8
Y
G — P gy
Groundwater  None encountered Beadng
Hand Vane Test Readings
Dapte HY Hv Retrecds
Pagk Remoukded
Remarks 020 600 2800
1.00 107 et
120 21 26.00
NOTES: All depths in metres, oil soil srengths in kPa. ) Form ARISL TP LOG
See legend sheet for key to symbols and abhreviations. T o
All bearings given reltale lo magnetic Nosth " )
Rwiied pelivlr.s ]




Norwest Holst Soil Engineering Ltd.

Hole iD,
HOL. ST TP208 |
TRIAL PIT LOG . : Sheet1of1
Contract No. F12863 Method Machine Excavated Ceordinates 52607250 E
Project Aldbrough Gas Storage 436998.00 N
Equipment JCB Sltemaster Ground Level 13.59m ACD
Client ' Seoffish and Southern Energy Date Started 18/07/2003
FLC Logged by owp Dale Completed  18/07/2003
Consultant Molt MacDonald
) Depth inawm _
Descriplion of Strata Legend| Below Level Sampling Remarks
G.L. -
Firm locally sUff brown sfightly sandy slightly LSS ! 3
gravelly CLAY. Gravel Is subrounded 1o rounded, =28 o[ sam i
\ﬁne la coarse of chalk, mudslone and sandstone, e - -
- AL - Bi | uso -
Flrm focally stiff orangish brown and grey 9o i N
slighlly sandy slightly gravelly CLAY. Gravelis [0 ot - -
subangular to subrounded, fine lo coarse of m=g 0esL 126 oo | 400 .
chalk, limestone and sandslone, A e - B3 | 100 -
623 C N
Firmn locally stff reddish brown mettied with g.%jg - N
grey slighly sandy slightly gravelly CLAY. O (e - o4 | 650 -
Gravel is subangquiar lo subrounded fine to [0 — r [
coarse of shale, chatk and sandstone, With “o_.:?':{,( - -
oceasional subangular to subrounded eobbles of 3_;0:':(; - ps | ze0 -
dolerite, chalk and shale, ;1_9‘:& - Bs | 200 1
Gomd F ;
E:'——Ej"_—'q - or | 250 -
FO ey A -
Qs (o N N
a0 ~ ps | 300 -
a:_(ﬁ' b - B3 | 3.00 -
o] f ‘
: 56[ 10 :
Trial pit complete at 3.50 m. 8 - 10091 D10 | 350 L
[ [
N [ {
i C J
Stability Good Sketch Plan of Trial Pit
A
-~ 4.00m »
A
Shoring None
O 6.75m B
Y
Groundwater  None encountered ¢ > [
. Beaiing
Hand Vane Test Readings
Deops H¢ v Rermurks
Psik Reaoudded
Remarks 0.5 5450 3005
0.95 1z Se6a
| NOTES: All depths in metres, alf soit strengihs in kPa, Foren AMLTPLOG
See legend sheet for key to symbols and abbreviations. —
All bearings given relate to magnetic North Verkon e
Resrad 2002




Hole 1D.

noRwesT O Norwest Holst Soil Engineering Lid.

HEOL =T TP209
TRIAL PIT LOG Sheet1 of 4
ContractNo,  F12963 T Mehod Machine Excavated  Coordinates 526092.80 E
Project Aldbrough Gas Slorage 436938.10N
: Equipment JCB Sitemaster Ground Level 12.584m AQD
Client Scoltish and Southem Energy . Date Started 2240712003
PLG Loaged by owp Date Completed  22/07/2003
Consultant Mott MacDonald
Depth [ natym
Description of Strata Legend{Below Level Sampling Remarks
GL, |-
Firm tocally stiff brown é!ighgly sarlldy slightly ] %_«__‘o-i_ia - .
gravelly CLAY. Gravel Is subangular o = 030l 1224 [
N\._subrotinded fine 1o coarsé of chalk and mudstone. /%@E{é - S -
Firm locally stiff orangish brown and arey o —d  ozof 1188 -
slightly sandy, slightly graveily CLAY. Gravel W " -
s subangular to Tounded fing to coarse of chalk s C o2 | 1.00 "
and mudstone, Qe - B3 | 100 5
- . Q= (4 L B
SUlE reddish brovn stightly sandy slightly %.fl—if( - -
gravelly CLAY. Gravel Is subangular 1o Ess 5 o | 150 3
subrounded fine lo coarse of chalk, mudstone, A i -
sandstone and limestone. With occasional [y L 3
subangular lo subrounded cobbles of limesione (O _ os | 200 -
and chalk. - B8 | 200 -
X o7 | 250 -
= pa | se0 "
- oo | 3.00 -
— : - 250L 904| oto | 350 L
Trial pit complete a1 3.50 m. - N
Stability Good Sketch Flan of Trial PIt
' A
-~ 4.00m »
A
Shoring None
D 0.75m B
Y
Groundwaler  None encountered ¢ > 73*
Bearing
Hand Vane Taest Readings
Depty Hv HY Hephs
=) K Paak Remqided
emarks .20 720 5409,
D50 e 52.00
1.60 115 40.00 -
NOTES: All depths in melres, all soil sirengths in kPa. Ferm AL TPLOG
See legend sheet for key to symbols and abbrevialions, . N~ py
Al bearings given relate to magnetic Norlh .
T Rivaed zeay




. _ . Hole (D.
norwssT 9 Norwest Holst Soil Engineering Ltd
HOL =T H d ng . TP210
TRIAL PIT LOG Sheot1of1 |
Contract No. 12963 Method Machingé Excavated Coordinates 52612710 E
Project Aldbrotigh Gas Storage 43689620 N
Equipment JCB Sitemaster Ground Level 10.88m AQD
Cilent Scoftish and Southern Energy Bate Started 2110712003
PLG Logged by owp Dale Compleled  21/07/2003
Consultant Mott MacDonald )
Depth | papym
Description of Sirata Legend| Below Level Sampling Remarks
G.L,
Firr locally sliff, brown slighlly sandy O CY - [
slightly oravelly CLAY. Gravel Is subangular to J== oz . 1064 B
subroitnded fine to coarse of chalk and riay e - ) 3
siltslone. With cccaslonal rootlets, 1_:2.:9-:(: A Di | 050 -
= 070} 1019 -
Firm tocally stiff orangish brown slightly sandy LY . N
stightly gravelly CLAY, Gravel is subangular to Q=Y — oz | 100 L
subrounded fine lo coarse of quartz, mudstone “q._—ﬁ_.:cj - B3 | 100 -
and chalk. QY N X
Firm locally sUif reddish brown mattled with 9':—0"‘-’(5 : o | 150 - (
grey slightly sandy slightiy gravelly CLAY. 9-«::;2‘:Q - -
Gravel is subangular to subrounded fine o 00 - - .
coarse of chalk, mudstone and sandstone. With [t . 05 | 200 _ e
eccasional subangular ta subrounded cobbles of Q7Y - BS | 200 -
chalk, [0 — (< L N
_.-,__()"_ ] I N
[ : o7 | 250 N
AP 3 [
A ¥ 3
Aina - o5 | 300 -
iae R 83 | 300 N
= X X
ey ;O-‘_ 3 -
...... 350f 73 . X
Trial pit complete at 3.50 m, s - T38| Do | 350 -
F - {
: : _
Stability Good Sketch Plan of Trial Fit
A
¢ 4.00m b
A
Shoring None
D 0.75m B
Y
Groundwaler  None encountered ¢ > so
Bearng
Hand Viana Test Readings
Doph He HY Remiis
_Peix | Rengudes
Remarks 0za 7e.0 4000
.50 119 5000
1.00 700 20.00
— A
NOTES: Al deplhs in metres, ali solf strengths in kPa. Form AR TP LOG
See legend sheet for key lo symbols and abbreviations, — ot

All bearings given relata to magnelic Notth

Resiasd 2o




Hole ID.

3 . . -
NoRuesTY Engineering Ltd.
russTS  Norwest Holst Soil Engineering TP211
TR]AL P IT LOG Sheet 1 of 1
Conlract No. F42963 Methed Machine Excavaied Cooi'dlnale;s 52613220 E
Project Aldbrough Gas Storage 43701970 N
Equipment JCB Sitemaster Ground Level 13.41mACD
Client Scotlish and Southem Energy . ’ Data Starled 22/0712603
PLC Logged by owP Dale Compleled  22/07/2003
Consultant Mott MacDonald
Depth  hatum .
Description of Strala Legend|Below Level Sampling Remarks
GlL,
Firm locally stiff brown stightly sandy slightly 9—:.0-3: - -
gravelly CLAY. Gravel Is subangular to S v30f 12m X
™\ subrounded fine to medium of chalk and mudstone. Q§-3; - or | oso -
Firrm locally sliff oranglsh brown and grey _‘g_%:f; - -
sfighily sandy slightly gravelly CLAY. Gravel Is =4 ool 1225 -
subangular to subrounded fine lo coarse of chalk 0 o ) pz | 1m0 L
\and limestone. P d B1 | 100 -
Sliff reddish brown motiled with grey slighty %:_gif% W X
sandy slighlly gravelly CLAY. Gravel fs Mortas - o] 150 -
suhangular lo subrotnded fine to coarse of [ Y . [
chalk, mudstone, sandstone, dolerile. W”ilh 9_—3-1“ 3 -
cccasional subrounded cobbles of dolerile. [0t [ o5 | 200 -
-?‘"-_O':-{E : Bs | 2.00 -
£ N S (P R
dod [ ' :
Mot i -
== A A
e B ' -
5 _o‘:(;j [ N
...................................... o [FITE— al = 350+ 861] D10 | 350 S
Triat pit complete at 3.50 m. - -
! [
L [
[ [
Stability Good Skatch Plan of Trial Fit
A
g 4.00m »
A
Shoting None D 078m B
Y
C -—-——%-
Groundwaler  None encounlered Seaing as*
Hand Vane Test Readings
Depdy HY HY Rvarks
Park Radriouided
Remafks .20 569 I3,00
.50 500 360
100 - ) 2,60
NOTES: All depths In mefres, all soil strengths in kPa. Forn JAUL TP LOG
See legend sheet for key to symbols and abbrevialions, . 202
All bearings given refate lo magnetic Nopth ’
' Reird PR




norws=TO - Norwest Holst Soil Engineering Ltd.

HOL ST

Hole ID.
TP212

TRIAL P]T LOG Sheett of i -
ContractNo.  F12963 Method Machine Excavaled  Coordinates 526163.30 E
Project Aldbrough Gas Slorage ’ 436927.00 N
’ Equipment JCB Sitemaster Ground Level 12.00m ACD
Client Scollish and Southem Energy Dale Slarled 22/07/2003
PLG Logged by OWP Date Completed  2207/2003
Consultant Mott MacDonald
. Depth 1 paum :
Descriplion of Strata Legend; Betow Sampling Remarks
GL Level
Firm locally slff brown slightly sandy slightly &:ogcf; - -
graveily CLAY, Gravel is subangular fo ot osol -
subrounded fine lo coarse of dolerite, imestone ’_"9‘-.0':(_ p 1o B
and chalk. With some roollets, [0 1o - b1 | oso -
- - e 06S[ 1135 X
Firm locally stiff orangish brown and grey 3._-0':(2 - L
slightly sandy, slighlly gravelly CLAY: Gravel O - o2 | 100 -
Is suhangular to subrounded fine o coarse of o B 53 | 100 X
chalk, quartz and mudstone. {0;:3-2('_‘ - i
~ =7 N - X
Firm locally sUlf reddish brown slightly sandy o - D4 {150 X
.skghUy gravelly CLAY. Gravei Is subangular to a;?' A N -
subraunded fine lo coarse of ¢chalk, sandsione, 3_—_0‘-‘ 3 - N
limestone and chert. Eoras - b5 -
) - 200
Vg 85 | 200 -
e - -
f=t O —"=] o -
Q570 ‘ i
9_.6:‘: __c N D7 250 N
ot :
0= ~ 08 | 2.00 -
e - B9 | 3.00 :
HI~ (G 3 -
= O] 3 [
" : T asof sso) oo | 3se [
Trial pit complete at 3.50 m. i ) i
X _

" Stabifity Good

Sketch Plan of Trial Pit
A
e 4.00m »
A
Shoring None
D 0.75m . B
Y
Groundwater  None encountered c. > 158
Bearing
Hand Vane Test Readings
Cepth *HY v Remors
Remarks Pt Hemdded
0z 50 430
050 6.9 3960
160 122 5400
NOTES; All depihs in metres, all soif strengihs in kPa, Fam ARIML TP LOG
See legend shaet for key to symbols and abbre.wat]ons -
All bearings given relate to magnetic North vinkn am
Rewsed et rrr ]




~omwesT®  Norwest Holst Soil Engineering Ltd. | Tppq;

HOL.s=7T TP213
TRIAL PIT LOG . Sheat 1 of 1
Contract No. F12963 Method Machine Excavated  Coordinates 52585350 €'
Project - Aldbrough Gas Storage ‘ 437116.00N
Equipment JCB Sitemaster Ground Level 10.49m ACD
Client Scottish and Southem Energy Dale Starled 2510712003
PLC Logged by owp Date Completed  25/07/2003
Consultant Mott MacDonald
Depth | paym
Description of Strata - jLegend|Below} | . Sampling Remarks
G.L.
Firm locally stiff brown slighlly sandy slightly 9_—'__2;'-‘_;: —t .
gravelly CLAY, Gravel Is subangular to &g_‘_‘(“ eank 1049 X
[\ subrounded, fine to coarse of chaik. W —__9%5:3 ' T i
Eirm locally sbiff orangish brown and grey 0 - -
skghtly sandy slightly graveily GLAY. Gravel is ey 080F 960 -
subangular lo subrounded fine to coarse of raljoe = oz | 100 [
chalk, iy o 81 | 100 -
bWy T - L
SUif reddish brown slightly sandy shightly Chiae - -
gravelly GLAY, Gravel Is subangular lo Qi - o | 150 -
subrounded fine lo coarse of chalk, mudstone and o~ i [
limestone. With occasional subangular to ria gl - -
subrounded cobbles of chalk and chert. o 0= = o5 | 200 =
ﬂ-_,o:_f',f - Bs 200 -
Srras i -
Lo~ (-4 N )
Duely N 50 N
o) f 712 :
38 Sgpling i< I o
amq F X
. L) o ___(_{ — B3 300 —
—at 3.00m becomes greyish brown e - 89 | 200 o
Noras B 3
oS ssof e -
Trial pit complete a1 3.50 m, I -
Stabifity Good - ' Sketch Plan of Trial Pit
A
- 4.00m »
A
Sharing None
D 0.75m B
Y
C — g
Groundwaler  None encountered Bearing 268
Hand Vana Test Readings
Depts 1Y HY ]
Pesk Remocdded
Remarks 020 80,0 3900
LX) 490 600
109 12 5.00
NOTES: Alt depths in meltes, all soit strengths In kPa. : Foma ARULTPLOG
See legend sheet for key to symbols and abbreviations. Vet 207
All beatings glven refate o magnetic North
Rriced 2T




Hole ID.

noruwesTQ  Norwest Holst Soil Engineering Ltd.

HOL ST TP214 |1
TR'AL PIT LOG Sheet1of1’ 'f_ o
ContractNo.  F12963 Melhod Machine Excavated  Goordinates | 525882,60 £
Prejact Aldbrough Gas Storage 437016.20 N
Egquipment JCB Sitemaster Ground Leve] 10.33m AOD
Cliept Scottish and Southern Energy Date Staried 18/0712003
PLC Logged by owp Date Completed  18/07/2003
Consultant Motl MacDonald
L Depth {nyatym i
Descriplion of Strata Legend| Below Level Sampling , Remarks
. G.L.
Firm locally stiff brawn slightly sandy stightly Oy 3 X
gravelly CLAY, Gravel Is subangular to rounded [y 9 I
fine 1o coarse of quarlz, chalk and sandslone, L7 Mid T -
\With common rocliels. P:-_"o-“(;‘ - 81 | oS50 -
Firm locally stiff mottled brown orange and grey Borins A X
slightly sandy slighlly gravelly CLAY. Gravelis doias o oz | 100 "
subangular to subreunded fine fo coarse of chalk Lo X 83 | 1.00 -
and sandstone, 9=y sef s .
Firm locally sUff reddish brown slightly sandy @fQE C o ] s B {
stightly gravelly CILAY, Gravel is subahgular to Ry - -
subroitnded fine lo coarse of chalk, gitslane ﬁ:‘f:@ - -
and quarlz. With cceasional subangular to e le - os | 200 -
subrounded cobbles of chalk and gritstone. . Ao [ gs | 260 L
s b X
Q7 (S : i
~—froir 2.40m to 2.70m sandy a0~ -4 - o7 | aso -
cE s M :
- - - TS 280f 753 A
Firm locally stiff brown sandy slighlly gravelly Ay A - 3
CLAY. Gravel Is subangular to rounded, fine ta [y - Al I -
coarse of chalk, imestane and sendstone. Oy - ) B
Q2 [ X
Tiial pit complete at3.50m, 07 350p EB3| Do | 350 L
Stability Good Skatch Plan of Triaf Pit
A
- 4.00m )
A
Shoting None
D 6.75m B
Y
Groundwaler  Seepage from 2.40m to 2,70m ¢ Bea ﬂng; &t
Hand Vane Test Readings
Drepthy v HY Retssbs
Paak R dded
Reinarks 0.z4 0o 70,00
192 120 15.00
NOTES: Ali depths In melres, all solt strenglhs in kPa. Forn ARUL TR LGS
See legend sheet for key to symbols and abbreviations, s
All bearings given relate to magnetic North , i -
Rrbed F g e lird
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norussTQ  Norwest Holst Soll Enginéering Lid.

Hole 1D.

HOLST TP215
TR’AL PlT LOG Sheet 10of 1
Contract No. F12063 Method Machine Excavated  Coordinates 525855.10 E
Project Aldbrough Gas Storage 436871,40N
Equipment JCB Sitemaster Ground Level 10.49m AOD
Cliend X Scottish and Seuthern Enetgy Date Starled ~ ATI072003
PLC Logged by OWP Dale Compleled  17/07/2003
Consultanl Mot MacDonald
. Gepth | patym .
Description of Strafa Legend] Below Level Sampling Remarks
Firm locally stiff browm slighlly sandy slighlly N -
gravelly CLAY. Gravel is subangular o Q. r o1 joz0 -
subrounded fine to coarse of sandstone, chalk L 10,14 X
and limestone, With shundant rootlets. ; J - oz | 050 -
. - 979 -
Soft locally firm dark brownish dark ey L _
slightly sandy CLAY, Only oceurs fn weslem sldo - o3 b 100 -
of trenich. {From side D exposed to 0.90m along - 8t | 100 R
walls A and ). P -
—on faces D, A, C from 0.35m ta 0.70m soft 3 -
loeally firm dark brownish dark grey stighlly i D5 {150 -
gandy clay 180 Bgo [
Firm orangish brown and grey sandy stighlly » D% 200 -
gravelly CLAY, Gravel is subangular to rounded [~ el [y -
fine to medium of fmestone and flint. N [
Orangish brown very clayey sfightly gravelly " pa | 250 .
SAND. Gravel Is subangutar to suibreunded fine to i -
coarse of chalk, limestone end sandstone. 0 sl 74 -
SHIF brown slightly sandy slighlly gravelly ¢ % ~ 3.00 -
CLAY. Gravel is subangular to rounded fine to : 3s5[ 734 B0 | 300 X
coarse of chalk, sandstone and fimestone, : - ; s
Dark grey very clayey gravelly SAND, Gravel is B piy | 238 [
subanguiar to subrounded fine to coarse of o i
chalk, sandstene and limestone. - -
-, 400t~ 649 =
™. Soft Jocally firm brown sandy CLAY, e N [
Trial pit complete at 4,00 m. N I
Stability Unstable on all faces from 2.85m to 3.15m ' Sketch Pian of Trial Plt
i A
~ 4.00m »
) A
Shoring None
D 0.75m B
Y
Groundwater  Water flowing into hale from 2.85m to 3.15m ¢ . ﬂi‘ a0
L1}
Hand Vane Test Readings
Ceph HY H Remarks
Remarks Peth R
020 580 25.00
070 658 30.00
1,00 %50 3,00
NOTES: All depths in metres, all soil sirengths In kPa. : Fomt FRIAL, TPLOG
See legend sheet for key to symbols and abbreviations, )
All bearings given relate to magnetic North Yorshor 82
’ Rwvirad 23252042
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norwssT®  Norwest Holst Soil Engineering Ltd.

Hole ID.

All bearings given refale to magnetic Nesth

HOL ST TP216
TRIAL PIT LOG Shaet 1 of 1
e
Contract No. 12963 Mathod Machine Excavated ) Cootdinales 52588840 E
Project Aldbrough Gas Storage 43684440 N
Equipment JCB Sitemaster Ground Level 10.92m AOD
Ciient Scottish and Southern Energy Date Started 2110742003
PLC Logged by owp Date Completed  21/07/2003
Consuitant Mott MacDonald
: Depth i natum
Description of Strata Below Level Sampling Remarks
GL.
Firm locally stiff brown slightly sandy slightly 5 N
gravelly CLAY. Gravel s subangular to rounded Py ok 1062 i
fine to coarss of mudstons, chalk, quartz. With /B L . N
occasional subrolinded cobbles of sandsione. [Q - D1 1 050 N
Flrm locally stiff brown metiled with orangs and =0 X N
grey slightly sandy slightly gravelly CLAY: 3 : [ 2 | 100 [
Gravel js subangular o rounded fine to coarse = 110 882| B3 | 100 L
of chalk and sandstone. i N -
—at 1.00m becomes sandy s L
3 - 04 | 150 -
Orangish brawn clayey graveliy SAND. Gravel is - i
subangular lo subrounded fine to coarse of 3 - 5
chalk, sandslone and limestone, With common - p5 | 200 - {
- subangular to subrounded cobbles of chalk and 210 882 Bs | 200 L
N doteite, / X X
N L 240F as2 -
Brown clayey slighlly gravelly SAND. Gravelis et - -} or | 250 3
subapgular to subrounded fine to coarse of ehalk oAl " i
and sandstone. o~ X "
SHiff ta very sliff, brovn slightly gravelly s B o8 | 3 -
sandy CLAY, Gravel Is subangular to subrounded —--.-d?f—L - ’ L
fine to coarse of chalk and sandstone. With o i -
.. otcaslonal subtounded cohbles of sandslone. e asol- 742] D1o | as0 L
Trial pit complete at 3.50 m. X 3
o r~
B K {
[ - j]
Stahility Unstable on &ll faces fram 1.10m to 1.40m Sketch Plan of Trial PIt
A
- 4.00m -
) A
Shuding Mone
D 0.75m B
Y
Groundwaler  Waler flowing into pit from 1.10m to 2.40m c ez ﬂng; 43
Hand Vano Test Readings
Depth HY RV Fwtrarks
Remarks Peax Remoukded
420 145 74,00
875 £0D 2050
1.10 50 MR
.\'
4
NOTES: All depths in metres, all scil strangths In kPa. Fom ARMLTPLOG
- Sea legend sheet for key to symbols and abbreviations. " - ot
s L

Andsed TI2BY




norwesT O Norwest Holst Soil Engineering Lid.

Hote ID.

HOL ST TP217
TRIAL PIT LOG Sheet 1 of 1
Conlract No. F12963 Method Machine Excavated  Coordinates 52604310 E
Profect Aldbrough Gas Storage 43678260 N
Equipment JCB Sitemaster Ground Level 10.09m ACD
Client Scollish and Southera Energy Date Started 21/07/2003
FLC - Logged by owp Date Completed 240772003
Consullant Mott MacDonald
Depth i patum
Desciiption of Strata Legend|Below || ., Sampling Remarks
GL.
Firen kocally sUIf brown sfightly sandy sfightly ras - :
gravelly CLAY, Gravel Is subangular to Qo] 027|082 -
subrounded fine la coarse of chalk and Ja_-o';_{ - 1 "
- 5 o1 | os0 x
sandstone. -6'_-0':(_—{ [ R
Firm orangish brown slightly sandy slighty %:?% osst @z -
gravelly CLAY. Gravel is subangular o =t ossi- 914| p2 | o0 o
subrounded fine to coarse of sandslone. guarz -6-__'0":{; - g3 | 100 -
and chalk. -‘_{D__'CT'_"{_'-< C . [
- o - -
Firm orangish brown and grey slightly gravelly g_.—_Gz_(j - D4 | 150 -
sandy CLAY. Gravelis angular to subrotnded fine q__._o_:c:_,; i o
to coarse of sandstone, chalk and mudstone. ".Q_._a_ s - 5
Firm oranglsh brewn and grey sandy gravelly WEESG 2.0~ 809 % g% —
CLAY. Gravel is subangular to subroinded fine to O~ S - - -
coarse of sandstone, quartz and delerite. With 0= i i
some subangular to subrounded cobbles of e - D7 | 250 -
doterite. With occaslonal pockets of sand, a_—o‘:(; X N
L] o -
Very slitf dark areyish brown slightly sandy Qe a s | 200 -
slighlly gravefly CLAY, Gravel Is subangular to O X me | 300 X
roinded fine to coarse of chatk, mudstone and s (g L ! -
sandstone. Wilh occaslonal subrounded cobbles. rajaijute A N
A 3sa}l 6s9) Do | 350 -
Trial pit complete at 3.50 m. - -
Stability Good Sketch Plan of Trial Pit
A
-~ 4.00m »
A
Shoring None
D 0.95m B
Y
Groundwater None epccuntered c Beaﬂg 70"
Hand Vane Test Readings
Duh W W Rereds
Fezk Reqoukdsd
Remarks 020 520 5700
nso 102 10,00
0.0 aa AT00
1.00 57.0 1,00
NOTES: All deplhs in melres, all soil strenglhs in kPa. Form ARLL TPLOG
See [egend sheet for key lo symbols and abbrevialions. " or
All bearings given relate to magnetic North ’
Ryvixed 24522002




norussT®  Norwest Holst Soil Engineering Ltd.

Hole ID.

o

HROL =T TP218
TRIAL PlT LOG Shast 1 of 1,
Coniract Mo, F12963 Methed Mathine Excavaled Coordinates 625957.80 E
Project Aldbrough Gas Storage 436823.90 N
; Equipment JCB Siternaster Gratnd Level 10.68m ACD
Client Scotlish and Southern Energy Date Starled 231072003
PLC Logged by Dale Completed  23/07/2003
Consullant Matt MacDonald
Depth | 6a1um
Description of Strala Befow |, evel Saropling Remarks
Git.
St brawn stightly sendy slightly gravelly - . -
CLAY. Gravel is subangular to subrounded fine to 030l 1039 i
eoarse of chalk, mudslone and sandstone, " oasl 1024 o1 | ese -
Fimi tocally orangish brown aind grey fightiy [ ) N
sandy slightly gravelly GLAY. Gravel is ggol sgs0 -
subangular lo subrounded fine to coarse of L bz | 1.00 -
chatk, mudstone and sandstaone. 145t ossf B3 | 100 -
Soft oranglsh brown very sandy sfightly gravelly N i
CLAY. Gravel is subangular to subrounded fine to - D4 | 150 -
coarse of chalk, sandslone and mudstona, weof 909 -
Orangish brown clayey gravelly SAND. Gravel is C X
subangular to subrounded fine to coarse of — g‘; 72—3 —
chalk, mudstone and sandslone. X N
Brown silly gravelly SAND. Gravel is subangular X o7 | 280 [
to rounded fine to coarse of chalk, mudstons, X N
Imestene, sandstone and dolerite, With frequent B X
subangular to subrounded cobbles of chalk, - -
udstone, imestene, sandstone and dolerite. - g g'g -
$1iff dark greyish brown stightly sandy slightly 3 5
| gravelly CLAY. Gravet is subangular lo 3 3
% subrounded fine o coarse of chalk, mudstone, 3%0p 7431 D10 | 380 L
% limeslone, slale and dolferite. With occasional i "
".‘51},‘_’__3_29}{‘?" cobbles of limestone, j - -
Trial pit complete a1 3.50 m. - N
Siabilty Good Sketch Plan of Trial Pit
A
-~ 4.00m »
_ A
Shoring None :
D 0.75m 8
Y
Groundwater  None encountered ¢ H
Beardng
Hand Vane Test Readings
Teph HY HY Remotka
Remarks Peak Rermuchd_
024 136 6000
040 1.0 45,00
064 500 40,00
NOTES: All depths In melres, all soil strenglhs in kPa, Forn ARUL TPLOG
See legend sheet for key to symbols and abbreviations.
All bearings given relale lo magnelic North Venton 32
Revred 23122002




HOL.ST

noawssT®  Norwest Holst Soil Engineering Ltd.
TRIAL PIT LOG

Hole ID.‘
TP219

Sheot 4 of 1

" Centract No. F12963 Methed Machine Excavated  Coordinales 526057.20 E
Project Aldbrough Gas Storage 436831.20 N
Equipment JCB Sitemastet Ground Level $0.24m AQOD
Client Scoltish and Southern Energy Date Started 24107/2003
PLC Logged by owpP Date Completed  21/07/2003
Consultant Mott MacDonald
Depth | patum
Description of Slrata . Legend|Below |, ., 1 Sampling Remarks
SUIf brown stighly sandy slightly gravelly ! )
CLAY. Gravel Is subangular lo subrounded, fine [ o4 [
to coarsa of chalk and sandstone. With some - o1 | oso 2
roollets. X b [
Fitmm focally stiff orangish brown with some grey 3 N
motlling, sandy with very sandy pockets stightly " o24] D2z | 100 [
gravelly CLAY. Gravel is subangular to " 83 | 1M i
subrounded fine lo coarse of sandstone, i i
Orangish brewn slighlly clayey siighy gravelly N o4 | o160 X
SAND. Gravel Is subangular to subrounded fine lo A "
coarse of slate. " N
. i~ os | 200 —
s U a4 B& | 200 -
Brown, clayey SAND and subangular lo rounded 0, o =
fine ta coarse GRAVEL of chalk, dolerite, & ssol 772 o7 | 280 N
sandstone and mudstone. With seme subangular to Oty - N
subrounded cabbles of chalk, dolerite, sandstone s i N
and mudstone. AN . -
N d‘.'_ e — D8 3.00 — )
SUIT greyish brown stighlly sandy slightly -'_d_-_? o [ Ba | 3.0 [ v
gravelly CLAY. Gravel is subangular te rounded Foatiaby - =
| fine to coarse of chalk, sandslane, mudstone and O ool s74f oie | 350 o
"o Jimestone, - ' -
Trial pit cornplete at 3.50 m, - N
Stability Unstable on all faces from 2.20m to 2.50m Skatch Plan of Triat Pit
A
~ 4.00m »
- A
Shering None
D e.75m B
Y
Groundwaler  Water flowling into pit from 2,20m to 2,50m ¢ Bas ring; 15°
Hand Vana Test Readings
Deph Y HY Remerks
Remarks Paak Remgtidsd
020 690 5400
0.90 650 s2.00
10 20 M
NOTES: All depths in metres, all soif strengths In kPa. Foem JRLALTFLOS
See fegend sheet for key to symbols and ahbreviations.
All bearings given refate lo magnetic North Veerion e
] Reviand znanme




. . Hole 1D,
norwssT®  Norwest Holst Soil Engineering Ltd
HOL =T g g TP220
TRIAL PIT LLOG Sheet4of4 | .
ConractNo,  F12963 ' Method Machine Excavated  Coordinates 626198.00 E
Project Aldbrough Gas Slorage 436820,7T0 N
Equipment JCB Sitemaster Ground Leve] 10,37m ACD
Client Scottish and Southern Energy Date Starled 220712003
PLC Logged by owp Dale Compleled  22/07/2003
Consultant Mott MacDenald
Depth | pam
Description of Strata Legend| Below Leyel Sampling Reimarks
G.L,
Flrm locally stiff brown stightly sandy slightly 3 -
gravelly CLAY. Gravet Is subangular to rounded, [ A
~.fine to coarse of chalk, sandstone and quarlz. 04el  0.87 o1 | oso -
Firm locaily stilf crangish brown slightly [ N
gravelly sandy CLAY. Gravel Is subangufar lo - -
rounded, fine to coarse of chalk, chert and - oz | 100 -
sandsione. - B3 | L0 s
140 s #
Crangish brown clayey stightly gravelly SAND. 3 ‘ 04 | 150 -
Gravel Is subangular to rounded fine (o coarse i N
of chalk, chert and sandstone. - -
— 05 | 200 -
—al 2.00m becomes slightly clayey - B6 } 200 -
B or | 280 5
ase]- 737 os | 300 -
Brown clayey SAND. - Be | 3.00 3
.................... asol es7 3 X
Trial pit complete at 3.50 m. - plo | 850 -
- - i
Stabifity Unstable on alf faces from 1.40m Sketch Plan of Trial Pit
A
~ 4,00m »
A
Sharing Mane
D 0.75m a8
Y
Groundwaler  Slight seepage from 2,00m ¢ Bea dng; 100°
Hand Vane Test Readings
Oophh Ry HY Remais
Paak Remoukssd
Remarks .20 520 3500
1.00 550 35,00
—
NOTES: All depths in metres, afl soil strengths in kPa, Fern AL TR LOG
Sealegend sheet for key to symbols and abbrevialions. P "7
Ali bearings given refate to magnetic Nojlh .
_thrd . pedrir o




noruesT®  Norwest Holst Soil Engineering Ltd.

Hole ID.

TRIAL PiT LOG Sheet 1 of 4
Contract No. F12963 Method Machine Excavated  Coordinates 526215.80 E
Project Aldbraugh Gas Storage 436956.40 N
Equipmenl JCB Sitemaster Ground Level 11.47m ACD
Client Scottish and Soulhern Energy Date Starled 23/07/2003
PLC Logged by Dale Gompleted . 23/07/2003
Consultant Mott MacDonald
Descriplion of Strata Sampling Remarks
SUIf brown slighily sandy slighty gravelly - A
CLAY. Grave! Is subangular to rounded fine to - -
coarse of chalk, quarlz, mudstone and limestone. L S -
S6f dark crangish brown and crey slightly N ) -
sandy slighlly gravelly CLAY. Gravel is L 3
subangutar to subrounded fine to coarse of [ oz | 100 -
chalk, mudslone and limestone. - 83 | 100 N
Siilf locally very stiff reddish brown slighily R -
gravelly CLAY. Gravells subangular to roupded [ o4 | 1560 i
fine to coarse of chalk, mudstone, limestone, - -
clata and sandstone, With occasional subangutar - B
{o subroutded cobtiles of chalk. = os | 200 -
—al 1,50m hecomes mottled wilh grey L B8 | 200 !
: o1 | 280 -
- "ps | 300 -
C 89 | 300 -
221 3.50m becomes brown - o10 | 350 .
Tria} pit complete at 3.50 m. 3 [
N N
Stability Good Skelch Plan of Trial Pit
A
- 4.00m
. A
Shoting None
D 0.75m
Y
Groundwater  None encountered G —> iz
g Bearing

Hand Vane Test Readings

Duapth HY H
Remarks Peak Reqmidsd
2,70 450 4300
6,60 0.0 39,00
180 115 55.00
NOTES: All deplhs in metres, afl soil strengths in kKPa. Form AU, TPLOG
See legend sheet for key to symbols and abbreviations.
All bearings given refate to magnetic North Vimen el
Rwied il ironrd




narwesT9  Norwest Holst Soil Engineering Ltd.

Hole ID.

HOL =T TP222
- TRIAL PIT LOG Sheetdof1- |
Conlract No, F12963 Machine Excavated Coordinates 52622420 E
Project Aldbrotigh Gas Slorage 43703540 N
JCB Sitemaster Ground Level 11.74m ACD
Client Scottish and Scuthern Energy Dale Started 23/07/2003
PLC Date Completed  23/07/2063
Consullant Mottt MacBlonald
Description of Strata Sampling Remarks
Sliff brown slightly sandy sfightly gravelly L N
CLAY. Gravel is subangular to subroundad fine o 030l X
coarse of chalk and mudstone, - 050 :
Firm locally stiff orangish brown and grey i ’ 3
slightly sandy slightly gravelly CLAY. Gravel is - =
stibangutar lo subrounded fine to coarse of chalk - 100 F
and mudstone, - 1.00 -
Siiff locally very stiff reddish brown moltied N -
with grey sfightly sandy slightly gravelly CLAY, - 1,50 -
Gravel is subanqular o subrounded fine to A [
coarse of chalk, mudstene and limestone, s -
" 200 -
N 200 N
_: 25a :
- o8 | 300 -
3 B9 | 300 N
Teal pit complete at 3.50 m. e A 3% 3
- X {
= - j‘
Stablity Good Sketch Plan of Trial Pit
A
- 4.50m >
) A
Sheting Nope
0 6.75m f
Y
Groundwater  Nore encountered c > 12t
Bearing

Hand Vane Test Readings

Daphh HY HY Remwsks
Rem arks Poask Rerroudded
Qoza S0 3409
050 o0 45,69
1.00 109 3503
NOTES: All depths in melres, all sail slrengths in kPa. Facrn ARALTPLOG
See legend sheet for key to symbols and abbreviations,
Al bearings given relate to magnetic North Virsion 1e2
. Rrised. 23122002




noruesT®  Norwest Holst Soil Engineering Lid.

HOLET TP223
TRIAL PlT LOG Sheat 1 of 1
Contract No. F12963 Method Machine Excavated Coordinales 52627660 E
Profect Altdbrough Gas Storage 437128.50 N
Equlpment JCB Sitemaster Ground Level 12.20m AQD
Cilent Seoltish and Southetn Energy Date Starled 23/0712003
PLC Logged by Date Compleled 23/07/2003
Consultant Mott MacDoaald
Description of Strala Sampling Remarks
Very stiff brown slighlly sandy shightly 3 3
gravelly CLAY. Grave! Is stbangular lo rounded N [
fine to coarse of chalk, mudstone and sandstone, - o1 | eso -
Firm locally stff erangish brown and grey = = ¥ -
slightiy sandy slightly gravelly CLAY. Gravel s o L -
subangular to subrounded fine fo coarse of chalk Ly - n2 | 100 .
and mudstone. e - e3 | 1.00 [
SHIf locally very sUif reddish brown mottled P X -
with grey skghtly sandy slightly gravelly CLAY. Pt - o4 | 150 -
Gravel is subangular to subrounded fine to » [ N
coarse of chalk, mudstone, limeslone, sandstone B L
and dolerite, - s | 200 =
) 86 | 200 B
- or | 250 X
- o3 | ato -
- B9 | 300 -
~.,,—al 3.40m becomes browm X oo | 150 .
Trial pit complete at 3.50 m. - "
- N

Hole 1D,

Stablfity Good Sketch Plan of Trial Pit
A
- 4.00m
) A
Shoring None
D 0.75m
Y
Groundwalter  None encountered ¢ > 2n0r
Bearing
Hand Vane Test Readings
Oept o HV
Rematks Fek B
020 130 76.00
050 70 £0.00
100 112 4400
MOTES; All deplhs fn melres, il soil strengths in kPa. Form AU TFLOS
Sea legend sheet for key fo symbols snd abbreviafions. -
All bearings given relate lo magnetic North b e
Relmed THNYI00L




: . . . Hole ID.
NoRussT O est Holst Soil Engi t
nocer . Norwest Holst Soil Engineering Ltd. TPa24
TRIAL PIT LOG Sheet1of |
Contracl No. F{2963 Method Machine Excavated Coordinates 526186.20 E
Preject Aldbreugh Gas Storage . 437128.50N
Equipment JCB Sitemaster Ground Lavel 12.99m AQD
Client Scotlish and Southern Energy y Date Starled 23/07/2003
PLG Loggad by owp Date Completed 23/07/2003
Consultant Mott MacDonald
. . Depth I haum
Descriplion of Sfrata Legend| Below Level Sampling Remarks
GL.
Stiff brown sandy slighlly gravelly GLAY. Gravel (U7 O B 3
Is subangwlar to subrounded fine to coarse of [y y F
"~ sandstone, chalk and quartz O 035 F 1264 ot :
Firm locally sWIF orangish brown slightly sandy 3-_1"":“:{'—‘ o706l 122 N
slightly gravelly CLAY. Gravel Is subangular io T 5 N
subrounded fine lo coarse of chalk, sandstone S rian [ o2 | 1.00 -
and limestone. i - B3 | teo -
SHif focally very stff feddish brown slightly R I . ;
sandy slightly gravelly CLAY. Gravel s P - D¢ | o150 -
subangular to subrounded fine lo coarse of PO - -
chalk, mudstone, sandslone, imeslons and (O - -
dolerite. With oceaslonal subangular lo Q22 - s | 200 -
subrounded cobbles of chalk and Emestone. Q- s 86 | 200 -
—at 1.20m becomes motiled wlth grey ii-".o-"(;‘ N N
_%_'_ :_l((:—: 3 o7 | 280 -
o] | :
oty - 03 | 300 =
s X B | 300 C
Sas : C
EC e L T P T L T T T TP PrTYy - v =
Teial pit complete at 3.50 m. 8a - 848 010 § 350 L
A N A
Slability Good Bketch Pian of Tria! Pit
A
- 4,00m »
A
Shering MNone
D 0.75m B
Y
3 c _“% 20°
Greundwater  Moneé encountered Beadig
Hand Vane Test Readings
Dopth HY HY Remerks
Rern ks Fark Romouded
amar 0.20 5330 51,00
6,50 21.0 i)
1.00 . 115 HOD
P
. -
NOTES: Aft depthsin metres, all soil strengths in kPa, Fam AR TPLOS
See tegend sheet for key to symbols and akbreviations, — Py
All bearings glven relale to magnelic North o -
Ravged S dririr




NORWEST O Nomést Holst Soil Engineering Ltd.

Hole ID.

HOLST TP225
TRIAL PIT LOG Sheet 1 of 4
ContractMNo.  F12063 Method Machine Excavated  Cootdinates 526048.90 E
Project Aldbrough Gas Storage 43711360 N
Equipment JCB Sitemaster Ground Level 11.77Tm ACD
Client Scotish and Southern Energy ) Date Started 23/07/2003
pLC Logged by owp Date Completed ~ 23/07/2003
Consuitant Mott MacDonald
Depth: hawym _
Description of Strata Legend{ Below Level Sampling Remarks
Gl.
SHIT brown siighlly sandy stightly gravelly Q.'_o-?.f: ) :
CLAY. Gravel is subangular to subrounded fine to AN assF 1142 -
~_coarse of sandslone, mudstone and chalk. L5 R o1 | eso i
10—~ A - X
Elen locally stiff erangish brown slightly sandy ﬂ_:g;{:( - :
slightly gravelly CLAY. Gravel is subangular lo =i 080f 1087 -
subrounded fine lo coarse of chalk, mudstone and a_fQZQ - D2 | 1.00 —
quartz 5_%:& - B3 | too -
SHff focally very stilf reddish brown motiled [0~ = A -
with grey slightly sandy slightly gravelly CLAY. O (g - D4 | 180 -
Gravel 15 subangular 1o subrounded (ine fo 0= (4 i "
coarse of chatk, mudstone, slala and limestone. gy - -
et - b5 | 200 =
faees M S N EC T
a=d | C
_.q_:.o_?_{j C D7 250 C
A - -
0= (] L X
o-d ps | 300 -
oy Eh i = BS 300 -
Mas ! s
HO— - -
...... == as0l 827{ Dio | 250 -
Trial pit complete at 3.50 m. - -
 Stability Good Sketch Plan of Trlal Pit
A
-, 4.00m »
A
Shoring . MNone D 6:76m B
Y
G ...% .
Groundwater  Mone encounterad Bearing 349
Hand Vane Test Readings
Dzpth HY HY Remeds
Park Remoibded
Remarks 020 13 5400
050 92.0 .00
100 125 6200
NOTES: All depths in metres, all soif strengths In kPa. Foems ARUL, TP LOG
See legend sheet for key lo symbols and abbreviations. A "
All bearfngs given relate to magnetic North
’ ) Rekssd A e20aT




nomwesT®  Norwest Holst Soil Engineering Ltd. | Soo

HOLST TP226
TRIAL PIT LOG Shoot1 of1
Contract No, F12963 Method Maching Excavated ~ Coordinates 52597080 E
Project Aldbrough Gas Storage _ 437155.10N
Equipment JCB Sitemaster Ground Level 10.82m AOD
Cient Scotiish and Southein Energy Dale Starled 25072003
PLG Logged by OWP Date Completed 2510772003
Consultant Mol MacDenald :
Depth | patum .
Description of Strata Legend]Below Level Sampling Remarks
Gl.
SHiff brown slighlly sandy stightly gravelly [ 3 i X
CLAY. Gravel Is subangular to subrounded fine to ==X oas[ 1087 A
coarsa of chalk. . . '_Qﬁ jode ¥ P L
[~ - . N
Firms Jocally sUff light orangish brows slightly O = N -
sandy slighlly gravelly CLAY. Gravel is = ~( - -
subangular fo subrounded fine lo coarse of s Mt ol [N -
chalk. S P—-__o-:(g N B3 | 1.00 N
~—at 0.64m becomes datk orangish brown 2{6._-::-_( I [
SH(f reddish brown mottied with grey slighly 5T [ b | 1o .
sandy slighlly gravelly CLAY. Gravel is , s X 3
subangular to subrounded fine lo coarse of [ty : .
chatk, mudstone, sandstone, limeslone and Q;_'a-:(j F_ os | 200 [
dolerite, Q- - BS | 200 N
0 ¢ [ 8
%: %" X o7 | 250 X
cEt I :
Qe . ps | 300 =
—at 3.00m becomes sandy p'.gr_q - 89 | 2t -
QoS - .
e (=4 asol 732} 010 | a0 !
Tiial pit complete at 3,50 m. - [
Stabliity Good Sketch Plan of Trlal Pit
A
! ~ 4.060m o
A
Shoring None
j D 075m B
Y
c —> 2o
Groundwater  None encountered )
Hand Vanhe Test Readings
Oepin Hv HY Rseroris
R ks Peak Retmoidded
emal o020 A 4£.00
" ose 70 500
100 13 54.00
NOTES: Al depths In melres, all soil sirengths in kPa. ' Form ANALTPLOG
Ses legend sheet for key to symbols and abbreviations. v— I
All bearings given relate to magnetlc North
i Rwéred W02




orwes=T®  Norwest Holst Soil Engineering Ltd.

Hole 1D.

HOL. ST TP227
TRIAL PIiT LOG Sheat 1 of 1
Contract No. F12063 Method Machine Excavated  Coordinates 52502170 E
Prcject Aldbrough Gas Storage 437071.20 N
. Equipment JCB Sitemaster Ground Level 10.33m ACD
Client Scotlish and Southern Energy - Date Started 25/07/2003
PLC Logged by Date Completed * 25/07/2003
Consultant Mot MacDonald
. Dalum
Description of Strala Level Sampling Remarks
Stiff brown slightly sandy stighlly gravelly [t L 3
CLAY. Gravel is subangulaf to subrounded, fine C 10.08 3
to coarse of chialk, mudstone and sandstone, / . - 050 -
Firm iocafy 56ff crangish brown aid grey RS 3
Slightly sandy, slightly gravelly CLAY. Gravel L 5
s subanaular lo subrounded fine to medium of [ 943 "’-x -
chalk. - 1.00 3
Firm dark orangish brown and grey sandy slighlly - i
gravelly CLAY. Gravel ts subangular to 3 1.50 L
subrounded fine to medium of chalk. - N
Stiff reddish brown molted with grey, slightly s X
sandy slighlly gravelly CLAY. Gravel is N ig [~
subangular to subrounded fine to coalse of s L
chalk, mudstene, limestone and slate. - -
—at 2.30m becomes brown i 250 B
) - 300 -
~al 3.00m becomes greyish brown - 300 3
i conpiate S0 m. e T L o8 380 C
- u
Stability Good Skotch Plan of Trial Pit
A
- £.00m »
. A '
Shoring Nane
D 0.75m B
Y
Grotindwater  Flowing in from broken tand drain at 0.80m ¢ ;z 214°

Hand Vana Test Readlngs

Depth HY HY Rucrscks
Remarks Pesk Rerctiad
0.0 750 5200
o.5a 580 00
07a 529 162
1.00 115 47.00
NOTES: AH depths in metres, all soil strengths In kPa. Fom JRULTELEO
See legend sheel for key to symbols and abbreviations.
All bearings glven relate to magnetic North Verslon b
fobrd Feidrle ]




3 Grey slightly clayey SAND and subangular to
\ subrounded fine to coarse GRAVEL of chalk,
wsandstone, limesions and mudstone,

Trial pit complete atl 2.30 m.

HLELL B I e

T

LA R B B

ltltlllllllltnnl;t;lll11aalllllllilnllllllaniitll]lﬁllllall

. . » HOIe !D-
norwesT 9 Norwest Holst Soil E
AuS=T H ngineering Ltd. | ...,
TRIAL PIT LOG Sheot 1 of 1
ContractNo.  F12963 Method Machine Excavated  Goordinates 525874.00 £
Project Aldbrough Gas Storage 436929.00 N
) ‘Equiprent JGCB Sltemaster Ground Leve| 91.30m ACD
Cllent Scoffish and Soulhern Enérgy Dale Started 24/07/2003
PLC : Logged by owWp Dale Completad 24/07/2003
Consultant Mottt MacDonatd
\ Deplh [patum|
Descriplion of Sirata Legend{Below Level Sampling Remarks
SUSF brown siightly sandy siightly gravelly L
CLAY. Gravel is subangular to subrounded fine {o i
. coarse of chalk and sandstone, . §0.95 or | 08
Sofi Iocally firm light crangish brown and grey s
sandy slightly gravelly CLAY. Gravel is -
subanguler to subrotnded fine to coarse of _ s030] 02 | 100
sandsione and dolerite, -] Ba | 10
\~—&l 0.80m becomes biown [

f,  Brown slightly gravelly very clayey SAND. Gravel [ s280] oo 1.50 ‘
is subangular to rounded fine to medium of chalk 3 !
and sandstone, [

Brown clayey slightly gravelly SAND. Gravef is n g ;&
subangular fine 1o coaise of chalk. F 8910
"\ —al 1,80m becomes grey " 300

= - - 4
Slability All sides unstable from 1.00m Sketch Plan of Trial Pit
A
~ 4,00m >
) ) A
Shoring None
D 0.75m B
Y
.Groundwaler  Seepage from 1.50m to 2.30m !L c ; Ead
Bearing
Hand Vane Test Readings
Depty M HY Rerruds
Remarks 1.Pit abandoned at 2.30m due to constant collapse of P H
sand and gravel strata, : e 2%
550 50 3060
NOTES: All deplhs in metres, all soil slrengths in kPa. Foon AR TPLOS
See fegend sheet for key fo symbols and ahbrevialions, -
Al bearings given relate to magnetic Morth Veorn e
Ayuined 200

ro



TRIAL PIT LOG

noruesT9®  Norwest Holst Soil Engineering Ltd.

HOLST

Hole ID.
TP233

Sheet 1 of 1

Coniract No.
Project

Client

Consuitant

F42963 Method Machine Excavated
Aldbrough Gas Slorage

Equipment JCB Siternaster
Scotlish and Southern Energy
PLC Logged by owp
Mott MacDaonald ’

Coofdinales

Ground Level
Date Slar_led
Dale Compleled

525885.80 E
436880.40 N
10.30m AQD
24/0712003
2410712003

Depth | paty
Description of Slrata Legend] Below LEL erln

G.L.

Sampling

Remarks

SUI1 locally very stiff brown slightly sandy oY

subrounded fine to coarse of chalk, sandstone,

-

005

quartz and mudstone.

\sﬁghﬁy gravelly CLAY. Grave! [s subangular to /ﬁf_{’_ﬁ 0.25

Firm locally sUff light greyish brown and

orangish brown slightly sandy slightly gravelly
CLAY. Gravel Is subangular to subrounded fing to
coarse of imestone and sandslons,

Firm orangish brown and grey sandy slighlly
gravelly CLAY. Gravel is subangular fo
subrounded fine to coarse of chalk, limestone,

mudstone and sandstone, Wilh frequent subangular
10 subrounded cobbles of chalk and imestone.

Orangish brown very clayey very gravelly SAND.

Gravel |s subangular lo subrounded fine o

coarse of chalk, sandslone, mudstone limestone.
With frequent subangular to subreunded cobbles
of chalk, linestone and sandstone.

Brown slightly clayey SAND and subangular fo

1| subrounded fine to coarse GRAVEL of sandstone,
1\ chalk, limestone and mudstone. With frequent

i\ subangular to subrounded cobbles of sandslone,
chalk, limestone and mudstone.

{ S01f brown slightly sandy sfightly gravelly
i CLAY. Gravel Is subangular to subrounded fine 1o
{ coarse of chalk, sandstone, limeslone and state,
iWith oceasional angular fo subrounded cobbles of
:;:halk and limestone.

Trial pit 'comptele at 2.60 m.

ST

068

146

185

2450
260

9.65

3,00

BAS

790
170

IllldilltllliiilllIli1'lI1lll]illliill|li\lllIlllilllllli

o3 059

Ty T Ty

D5 | 200
Bs | 200

o7 250

llIIIIilIIil’lllllill'lllli

T

T

LI S L

Stability All sides unstable from 1.40m to 2.40m

Shoting Mone

Groundwater  Sespage from 2.40m to 2.60m

Remarks 1. Frial pit abandoned at 2.60m due to conslant collapse
of sand and gravel strata,

Sketch Pian of Trial Pit

~

A
4,00m »

c ——3 353°

Bearlng

Hand Vane Test Readings

Deptn HY
Peak

Hv R ok
Renourded

0.20 130
0.50 75.0
1.00 (11

62,00
45.00
3400

NOTES: All depths in melres, all scil strengths In kPa,
See legend sheet {or key lo symbols and abbrevialions.
All bearings given refate lo magnétc North

foum AR, TP LOG

Venmn 42

Rvasd A0




SUPPORTING FACTUAL DATA

"SECTION B

EXPLORATORY HOLE RECORDS AND
FIELD DATA

CORDS




s

H . HO]E iD-
noruesT®  Norwest Holst Soil Engineering Ltd |
TRIAL TRENCH LOG Sheet10f1
Contract No. F129583 Method Machine Excavated Coordinates 2588400 E
Project Aldbrough Gas Storage 36950.00 N
Equipment JCB Sitemaster Ground Level $0.38m ACD
Cftenit Scottish and Southem Energy Date Started 2810712003
FLC Logged by owWP Dala Completed  28/07/2003
Consultant Mott MacDonald -
o Depth | patum
Description of Strata iegend|Below|y oo Sampling Remarks
G.L.
Suff brown shightly sandy slightly gravelly O =t [ 3
CLAY. Gravel Is subangular to subrounded fine to [L2CY  g3cl 10.08 [
N\ medium of chalk, mudslone and quartz, d _-D.-U:—E - X
Firm locally silf orangish brown and grey :_-,_f:'(: [ 1
slightly gravelly sandy CLAY, ;;;_C_T—-w osob  ss8 -
FOrs X ik I "
Slifé reddish brown slightly gravelly sandy ;5-_95_‘(:‘ - -
CLAY. Gravelis subangular to subrounded fine lo %:_(}-"—I:‘( - L
coarse of chalk, mudstone, sandstone and ..-.,o-E.’:.; N i
imestone. 9_—_02‘:-_5 N N
—4.00m from face B sand and gravet layer - Ayine % i
begins from 2.70m deep. At face D sand and -_g.—_oiti | N
gravel fayer Is from 2,30m 10 2.90m Qg - [
Qg - -
Qg X n
QLT - -
GEEoe :
CSs " -
o =X - -
....... ORI SRS X v 5
Trial rench complate at 3.0 m. aop 2 -
Stability Unslable on all sides from 2.30m to 2.80m Sketch Plan of Trench
A
e 12.00 »
A
Shoring Mona
3 0.76m B
Y
Groundwaler  Seepage from 2.30m {o 2.80m ¢ > 48°
Bearing
Hand Vane Test Readings
Diph H HY Ramnika
Remarks 1. General coordinates and ground level are averages Lo £ 2
tzken from the details helow: Coordinales Face D -
25086E, 36955N, Ground Level face D 98.802.
Coardinates Face B - 29882, 36946N, Ground Level face
B - 98.661.
NOTES: All depths In metres, all soll strengths in kPa. fom FRELTTLOG
See legend sheet for key to symbols and ahbreviations, -
All baarings given relate to magnetc North Vesslon L
. Reviand FEEEY




: ' \ . Hole ID.
nopwesTO  Norwest Holst Soil Engineering Lid
HOLsT g ering ) TPE2 |7
' -TRIAL TRENCH LOG Sheotfory
ContractNe,  F12963 Method | Machine Excavated  Coordinatos 261615.00 B ]
Project Aldbrogh Gas Slorage ) 36330500 N
Equiptnent JCB Sitemaster Ground Level 10.26m AOD
Client $Seollish and Southern Energy Date Started 28/07/2003
PLC ‘ Logged by owp Date Completed  28/07/2003
Coasultant Mott MacDonald
i Depth | patym ]
Description of Strata Legend| Below Level ‘Sampling Remarks
G.L. X
SHff brown slightly sandy stightly gravelly L i
CLAY. Gravel Is subangular o subrounded fine to L 0gs N
medium of chalk, mudstene and limestone, s X
SUFf reddish brown sandy GLAY, [ "
- - L ass [
Greyish brown SAND and subangular o rounded 0 0,4 - -
fine lo coarse GRAVEL of chalk, mmudstone, 0-8,.°d . - .
limestone, sandstone, quartz and dolerite, o fo;;’c - L
—at 2.00m from face D sand and gravei becoming o 6.9¢ [ -
brownish grey clayey gravelly sand. Gravel is 0 .9 - -
subangufar to subrounded fine lo coarsa of 0 b 9 i A
chalk, fimestone, mudstong, sandslona and 854 - 5
dofesite . ] g gao-g [ -
~at 13.00m from face D sand becomes stiff > anl 716

greyish brown slighlly sandy stighly gravelly
3y tlay. GravelIs subangular to subrounded, fine
% o coarse of chalk, mudstone, sandstone and __.-"
‘x,‘i_imestcne . i
Telal trench complete at 3.10 m.

LI Bt N M’ B B R B B ey a4 T Ty
i ]

LML B R B A N M S S At S B e et L LA T i e e
I

_ _ _ . .
Stabllity All sides unstable from 0.00m to 3.10m due to Skatch Plan of Trench
undermining from 1.70m to 3.10m A
- 17.00 >
A
Shoting None
D 0.75m B
Y
- | Groundwater  Water flowing from 1.70m to 3.10m ¢ o
; Bearing
Hand Vane Test Readings
Oepth By He Remurka
Remarks 1. General coordinales and ground level are averages Ty Remdded L
taken from the details below: Coordinales Face [ -
26161E, 36844N, Ground Leve! face D 98.757. )
Coordinates Face B - 26162E, 36820N, Ground Level face
8.95.549,
1
NOTES: All depthis in metres, all soil strenglhs in kiPa. Form U T1L0G
See legend sheel for key to symbols and abbrevialions,
Al bearings given relate to magnetic North Venica ez
Rwayd 22202




SUPPORTING FACTUAL DATA

SECTION B

EXPLORATORY HOLE RECORDS AND
FIELD DATA

T GROUNDWATER MONITORING RESULTS ™ *




TABLE 2: GROUNDWATER LEVEL READINGS FOR EXPLORATORY HOLE

INSTALLATIONS
Exploratory Installation Depth of Installation Water Level
Hole LD Type {m.h.g.) (m.b.g.l)
 BH103 s 7.00 3.20
BH107 S 10.00 3.10
BH117 S 9.00 0.83

‘Notes: P = Piezometer, S = Standpipe, G = Gas Well




norussT9  Norwest Holst Soil Engineering Lid.

Hole ID.

HOL =T TPE3
TRIAL TRENCH LOG Shaot1 of 1
ConractNo.  F12083 Method Machine Excavated  Coordinates 26002.00 E
Project Aldbrough Gas Storage . 3690000 N
Equipment JCB Sitemnaster Ground Level 10.99m ACD
Cllent Scollish and Southern Energy Date Starled 2810742003
PLC Logged by owp Date Compleled  28/07/2003
Consulfant Moft MacDonald
i Depih | patum .
Description of Strata Legendj Below | .. Sampling Remarks
. GL,
Sttt brown slightly sandy slightly gravelly s - :
CLAY. Gravel is subangular ta rounded fine lo g—__‘:r"(“ ook 10se C
N\ Medium of chalk, quartz and mudstone. LorEa [ ™ _
] 050F 1049 3
Firm locally stiff orangish brown stightly sandy __ﬂ;_o-:_(:‘ i -
sfightly gravelly CLAY. Gravelis subanguiar to 6:-9-7-'(?« - -
subrounded fine to coarse of chalk, mudstone and ] " C
chet. Q5K - -
: Udaa 5 -
Siiff raddish brown sfightly sandy slightly rae X [
gravelly CLAY, Gravel is subangular ta iy e - -
subrounded fine to coarse of chalk, chert, _&f:& - -
mudstone, limestone and sandstone, [ g X .
—at face D depth Is from 1.50m o 1.60m. At [yl [ -
face B, depth is 0.50m 10 3.20m 9::_5._7_(: 5 1
‘ [ [ C
ns 3 -
Lo - -
Eress B X
QY - [,
= 3 -
= -f"'—f,- szl 779 -
Greylsh brown SAND and subangular lo rounded G ©_°g - -
fine to coarse GRAVEL of chalk, limestone, o £.0¢ [ -
sandstone, mudstone, dolerile and chert - 0 0,24 - -
continues below face B lo a depth of >4.00m 5 b0 3 [
_under TP205, sy el s 3
Tiial trench complete at 4.00 m. ' - - -
Stability Unstable on all sides from 3.20m to 4.00m Skatch Plan of Trench
A
o 17.00 -
A
Shoting None
D 0.75m a
Y
Groundwater  Water flowing Into pit from 3.20m to 4.00m ¢ Be aﬁng; A0
h_ Hand Vane Test Readings
Dep'h Hy HY Remeida
Remarks 1.General coordinales and ground level are averages Pert Heoyéed
taken from the details below: Coordinates Face D -
2B6007E, 36908N, Ground Leve! face D 93.726.
Coordinates Face B - 25997€, 36892N, Ground Level face
g8 - 99,036, -
NOTES: All depths In melres, all soil strenglhs in kPa, Form FRALTT LD
See legend sheet for key lo symbals and abbreviations, -
All bearings given relate to magnetic North Versen e
Hnjind 2N F007




SUPPORTING FACTUAL DATA
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LABORATORY TESTING




Key to Laboratory Summary Sheets NORWNES'T o

HOL ST
-3t status - Anyresultin italics indicates a test that is not within the scope of the UKAS accreditation for
this laboratory.
Common to alf summartes
Sample Type u Undisturbed sample B Bulkdisturbed sample
P Piston sample BL  Block sample
D Small disturbed sample C . Rockcore
AMAL Amalgamated sample
Summary of Laboratory Soll Tests: Index / Classification Tests
Particle density p Small pyknometer method g Gas jar method
Plaslic index N/P  Non plastic, although fiquid limit will have been determined If requested
Pariicle size (PSD) 1 Following value In siit column denotes combined clay and silt fraction
Sulfate t Acid soluble {{otat) sulfate content a Waler soluble (aqueous exiract) sulfate
as 503in % content as SO;in gfl
w Sulfate content of water as SQ; In gl
Chleride a Acid soluble chlorides -chloride =~ w Water soluble chlorides - chioride ions
' content ' content

A imary of Laboratory Soil Tests: Strength and Re-use Tests
wial/ shearbox UU Single stage unconsolidated quick UUM  Multi stage unconsolidated quick

undrained undrained
UU3  Set of 3 unconsolidated quick CU  Single stage consolidated undrained
undrained

CUM  Mulli stage consolidated undrained ~ CU3 Set of 3 consolidated undrained
cD Single stage consolidated drained CDM Multi stage consolidated drained
CD3"  Setof 3 consolidaled drained

Note that single stage tesfs are reported assuming ¢ = 0 for total stress and ¢' = 0 for

effeclive stress
SSB  Small shear box LSB Large shear box
p Peak value r Residual value
RS Ring shear
Consaol Type Oed One-dimensional cedometer Hyd Hydraulic cell consolidation
m, coefficient of compressibility quoted for p0 to p0 + 100kPa, where determined
Permeability Type € Constant head permeability T Triaxial permeability
MCV s MCV value at natural or specified int  Intercept of calibration line in MCV
L moisture content calibration
~F ~ Tavary of Laboratory Soll Tests: Rock Tests™ ST
t «tload Type D Diametral - A Axial
L Lump or block { Combined with type, invalid failure
D(e) Equivalent core diameter Is  P/De*
Is(60) Fxls F  (Def50)%

Is(50) point ioad strength index corrected for a diamelral test of care diameter 50mm
For Axial/Lump tests De? = {4/Pi)* (WD) For Diametral tésts De? = D*D*

-{imoortant note: summary sheets are provided for convenience and in no way replace Individual test result sheets which
5., without exceplion, be regarded as the definitive result.

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 01132711111 Fax.0113 2760472 E-mail soils@norwest.co.uk
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SUMMARY OF LABORATORY SOIL TESTS: INDEX/CLASSIFICATION TESTS ) )
M ' NORWEST
Project Aldbrough Gas Storage Facility Conlract no, F12963 HOL.ST
§ > Particle size
E . E : ) »
P 512|518
o g. a 5 a -s n 1 (3]
Tl i 51a]l 3] e s | 2 & 2|t
o) 2 il |€|% ]l |2lglsl S s 18
° g 18128 |laloilsl|ldlas]sS| a8 |56 16
£ & S| % Ma/m® % | % | % | % | % % | %
BH101 050 | D} 19 32 | 3| 3| 24| s 0
BH101 | 120 | U | 19 25 | 38| 42| 1a] 7 0
BH101 280 | D 20| 41| 23| 8 0
BH101 300 | ul 13 19
BH102 250 | U | 16 %6 | 28 | 22 { a3 | 7 0
pHioz | 480 | v | 17 203t ] 2]2l1]o0
BH102 640 | B | 18 18 36 ) aa| 2] 8 o
BH102 820 | D | { Jarlaal2t]ls81o
BH103 050 | p | 16 230 14 ) 143933 o
BH103 260 | U | 14 1913213 2| 8 0
BH103 520 | B | 14 16| 31| 3| 25] 8 0
BH104 120 [ u | 18 23| a7 |ar | ]| s 0
BH104 aos | u | 17 23
BH104 6500 | U | 20 25 | a3 | 45 | 21 { 1 0
BH105 oo | 8 | 17 26 | 38 | 43 | 17| 2 0 -
BH105 250 { U} 18 23
BH105 450 { u | 17 23
BH105 1000f U | 16 18
BH106 150 1 U | 18 19
BH106 320 | B | 22 19 | 2] 42 201 6 0
BH106 550 | U | 15 19
End

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 0113 2711111 Fax.0113 2760472 E-mail soils@norwest.co.uk

Approved: W : ' ot




| suMMARY OF LABORATORY SOIL TESTS: INDEX/CLASSIFICATIO

N TESTS
NS LIES =S T
{Project Aldbrough Gas Storage Faciiity Contract no. F12963 HOL.5=ST
g = Particle size S
E [=4 . [%2] o ;
s | |S1E]|&]|E
st51518)z2]s 518 8 8|2
O o o121 x|t |B =1 .1 B g | 2 & S | 8
® g els|d|l&8|la|lo|Bl8lol38|al|lETl&516
T’ é | 31 % Mg/m? % | % | % | % | % % | %
BH106 850 | U 11127 7 0
BH108 | 1000} D | 15 a7
BH107 060 | D | 20 25
BH107 120 | U | 7 24
BH107 180 | D B 4| 15] 5] o
BH107 300 | U | 17 21
8H107 600 | U | 17 19
BH108 | 150 | D | 17 20 27]40fj26| 7|0
BH108 250 | u | 47 22
BH108 700l U} 16 19
BH109 060 | D % 41]19f 4} o0
BH109 3.00 D 16 24
BH109 5.50 D 12 20
8H109 9.50 D 17 20
BH110 100 | U | 23 25 | 31 40 f19] 11] o ;
- BH110 300 ] U | 16 20
BH111 100 | u | 18 12| 711237441 o
BH112 100 | D | 14 3t {37 28f3f 1] 0
BH112 180 | D 11| 10| 28]8s} o
BH112 260 | B 1M 27 )e62]| o
BH112 48 { b | 15 18 | 20 | 37 | 24 14 ] o
End
Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
, Tel. 0113 2711111 Fax.0113 2760472 E-mail soils@norwest.co.uk
Approved: W ' et e




olL . INDEX/CLASSIFICATION TESTS '
| SUMMARY OF LABORATORY SOIL TESTS: INDEX/CLASSIFICATION TESTS |\ e

{Project Aldbrough Gas Storage Facllity Contract no. F12963 HOL. ST
E z Parlicle size
E Elels| %
g o o o} B
g s 5 2 2 © = 8 a - g
o = = o ° £ ' a g - ] 5 &
O @ o 2 = B @ > - = E 3 S - 2 &
P e 213 |R|&flajolo|al|lojo]lalsajolo
£ & | & ] % Mg/m® % | % | % | % | % % | %
BH118 | 060 | D | 34 43| 43} 24| 24a] 9| 0
BH118 080 | B | 34 42 1 45 | 26| 27| 3 0
BH118 260 | B 6 | 10| 30 | 5| o
B8H118 510 { B | 12 18
TP202 100 | B | 34 30
TP204 1.00 B 19 21
TP205 0.50 D 25 Ky
TP205 2001 B | 16 23
TP207 100 | B | 21 24
TP208 050 | D | 30 32
TP208 200 | B | 18 2
TP208 300 | B | 17
TP211 050 | D | 32
TP211 100 | B 30 | 42} 20] 8 0
TP214 0.50 D 36 42
TP219 100 | B 6§ 8|78 2 0
TP220 100 | B 20 | 15| 54| 2 0
TP220 2.00 B 6" a3 1 0
TP223 1.00 B 16 20
TP224 100 | B | 20 25
TP225 050 | D | 24 a8
End

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewsbury Road, Leeds L&11 58X
Tel. 0113 2711111 Fax.0113 2760472 E-mail soils@norwest.co.uk

Approved: W i




. | suMMARY OF LABORATORY SOIL

TESTS: INDEX/CLASSIFICATION TESTS

; NORE=ST
Project Aldbrough Gas Storage Facility Contract no. F12963 HOLST
I 5 2 Particle size [

E g e 2 x /
£ s | O 1B 812
[= % O c = o
g | 5]5]|38] 2 s | 81| e 8| g
b ot a 0 -,g @ <] -+ = [=
o g 2l EBlzl2lglslal2]lE|l2] 2 s 18§
2 e |El =1l o jol8la]le|8|3|5]|616
¥ & a | % Mg/m? % | % | % | % | % % | %
TP225 1.00 B 17 26
TP227 050 | D | 27 33
TP227 1.00 B 21 25
TP233 050 ! D | 30 46
TP233 200 | B 13| 19| 68 | 0
End

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X

Tel. 0113 2711111 Fax.0113 2760472 E-mail soils@norwest.co,uk

Approved: %
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o

T5~|JI'N'E MARY OF LABORATORY SOIL TESTS: STRENGTH AND RE-USE TESTS

: NORWES:ST
{Project Aldbrough Gas Storage Facility Contract no, F12063 HOLST
g Triaxial / shearbox | ©onsol  [Permeability] Compaction | MCV | CBR
E 5 >
5 (5] B
o & @ %
@ ol
o & = [a
] -} 2 2 < Max c
o g El=2]|&81la2lcl|la| 2|m 2 | K |omec| bp 2 Top
o 5 & | % |Mgm] = [wa| * | = [men] & [ms | % Mamel | %
BH1OM 1.20 U 16 {211 JUUM]| 168 | 28
BH101 3.60 u 16 | 216 F UU | 145 0
BH102 2.50 U 14 31221 JUUM| 123 4 Oed | 0.13
BH102 | 450 | u | 16 | 247 |utm]| 88 | 1.5 | ced | 0.11
BH103 2,60 U 14. 229 JUUM|] 187 | 0.1 | Oed | 0.13
BH104 3.05 u 17 1 2,08 JUUM| 112 { 4.5 | Ced | 0.08
BH104 6.00 U 21 (2061 U0 91 0 Qed | 0.14
BH105 0.60 B - 101s

BH105 250 f U | 15 | 214 |uumM| 182 | 57

BH105 4,50 U i7 1214 JUUM YT 100 0 | Qed| 0.4

BH105 10.00 u 16 | 2161 UU | 93 0 Oed | 0.11

BH166 1.50 u 16 | 244 fUUM | 203 | 3.1

BH106 | 350 | U Oed | 0.16

BH108 5.60 U ' Oed | 0.13

BH107 1.20 u 17 | 245 {UUM| 142 | 25

BH107 | 300 | U {oea| 01

BH107 5.00 U 17 | 246 [UUM{ 60 | 1.1 | Oed } 0.11

BH108 2.50 u 16 | 216 JUUM] 127 | 9.7 | Oed | 0.11

BH108 7.00 U 6 217 VU | 83 0 | Ced| 0.11

BH110 1.00 u 22 | 206 |UUM| 74 | 7.6

BH110 3.00 U 16 | 213 JUUM! 80 | 656 | Ced | 0.1

End

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewsbury.Road, Leeds L S11 5SX
Te! 01132711111 Fax.0113 2760472 E-mail soils@norwest,co.uk

Approved: % _



| sUMMARY OF LABORATORY SOIL TESTS: STRENGTH AND RE-USE TESTS ‘
NOIFTWE ST

Project Aldbrough Gas Storage Facility Contract no. F12663 HOL.ST
' , E Triaxial [ shearbox | Consol  [Permeability] Compaction MCVyiry o
E 5 > : -
o
g |51 5|4
Q 2 o 2 | X Max
- g |B| S )& g|lc|ola|m|g|Klome]op Top
£ & STa Mo & [wal * | & [ & [ ms | % Mg %
BH111 100 | U | 15 {188 |UuM| 13 | 244 | Ced
TP202 1.00 2
TP204 1.00 {AMAL 25;.:(% 3.2
- 23.7%
TP205 1.00 B int
26.0%
TP207 100 | B nt
TP207 2,00 B 1
TP208 | 100 | B 25.4%
int
TP208 | 200 |AMALl ] 16 | 18 23i}15t% 07
TP208 3.00 B _ A ' 3.7
TP211 1.00 |AMAL ' 16 | 170 zsif;%
TP212 1.00 |AMAL ' 16 | 182 24{.{,}3;%
TP214 1.00 | B 0.83
TP223 | 100 | B ‘ 36
TP223 2.00 [AMAL | 15 | 1.83
TP224 100 | B :
TP225 | 100 | B 23
TP227 1.00 B . 2
TP233 - 1.00 8 1.2
End

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewshury Road, Leeds 1.511 58X
Tel. 0913 2711111 Fax.0113 2760472 E-malil solls@norwest.co.uk

Approved: "gﬁ Lol : m;




CHEMICAL ANALYSIS =€)
ELCoa
~ Project ALDBROUGH GAS STORAGE FACILITY Contract no. Fi24
| £
: ]
< @ a
= Iy
§' s | & % g Description ; ; e i o

® 3 © 4 d o £3 _

: |slals|lals glglglgls|olsn
BH101 050 O1 D Very stiff dark brown CLAY 0.03 7.7 M
BH10t 2803 05 D Very stiff dark brown CLAY 0.05 8.4 {
BH103 0501 of ' D 0.02 71
BH105 0601 03 B8 Very sliff dark brown CLAY ¢.1 8.2
BH105 2501 08 U Very stiff dark brown CLAY 0.04 8.3
BH107 3.00] 07 y Very stiff dark brown CLAY 0.03 84
BH107 500 11 u Very stiff ight brown CLAY 0.23 8.3
BHi08 1.50} 04 D Soft dark brown CLAY 0.03 8.2
TR207 200 08 B8 Friable dark brown CLAY 0.12 8.1
TP227 080} 04 W 0.256 8
TP233 2001{ 06 B Very soft dark brown CLAY 0.29 8

KEY TO ADBREVIATIONS AND NOMENCLATURE

80, a Water soluble suifate content NO, Nitrale content

S0, w Ground water sulfate content pH Determination of pH value

Note: S0, derived by multiplying SO; by 1.2 C! w  Water soluble chioride jon content
Mg Magnesium content Cl g Ground water chloride content

ECOS Enviromental
Low Moor Business Park, Common Road, Bradford, BD12 ONB
i Tel. 01274 691122 Fax.01274 608100 E-mail info@ecos.co.uk
Approved: /MW.\I
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Analytical Test Report
For

NORWEST HOLST SOIL ENGINEERING LIMITED
' Parkside Lane
Dewsbury Road
LEEDS
West Yorkshire
LS11 58X

PROJECT ID: ALDBROUGH GAS STORAGE FACILITY

Report No.: R03/3013

Copies To:
Mr S Kirk
File

B FC3S ENYVIRONMENTAL
Low Moor Business Park, Common Road, Bradford BD12 ONB
Tel: 01274 691122 - Fax; 01274 608100
wwi.sail-engineering.co.vk
E-mail; info@ecos.co.uk
A Bivislon of Norwest Holst Soll Englneering 1td

Reglstered in England Ho.980795
Reghstered Office: Patkside Lane, Dewsbury Road, teeds 1511 55X

wINE) l:p Page 1 of 5 Ref: AH/LIZ




=

"guAs'

BTG

What's so special about a UKAS report or certificate? I

- Accreditation of testing is granted by the

United Kingdom Accreditation Service (UKAS).

1t's your assurance that the work.has been carried |
I

out to the highest standards.

The laboratory issuing the test report has been
stringently assessed by independent experts.

You are assured that the agreed or specified methods
and procedures have been followed.-

Measurements are traceable to national and
international standards.

Comments:

Sampling & tests marked § in this report are not included in the UKAS
Accreditation Schedule for the testing laboratory.

Any opinions and interpretations expressed herein are outside the scope of
the testing laboratory's UKAS Accreditation.

The Coefficient of Variation CVy; (where CVy = standard deviation/mean*100)
is better than 15% .
A1l analysis carried out using ECoS standard methods unless otherwise agrees
The test results in this report refer only to the actual samples on which
testing has been performed.

This test report shall not be reproduced, except in full, without written
approval of ECoS Envirenmental.

The laboratory cannot be held responsible for the condition or suitability
of samples submitted for testing by a third party or for the competency {
of personnel other than its own staff. f
Date submitted for analysis : 08/09/03

Your Job/Order Number : F12963

Analyst{s) : SV DS TIM

Report Approval

Approved signatories: J R Brown (Customer Services Manager)
E Dewell (Production Manager)

A Smith {Quality Manager)
Signature™ : /mh

A Buck (Technical Manager)
Report date : 19 September 2003

renort No. RO3/3013 Page 2 of 5



SOIL
ANALYTE
pH

Sulphate (water soluble)

Material>2mn

WATER
ANALYTE

pH
Sulphate

Report Ho. R03/3013

METHGD OF DETECTION

pH-meter
HPLC-IC
Gravimetry

METHOD OF DETECTION

pH-meter
HPLC-IC

Page 3 of 5

LIMIT OF DETECTION

N/A
0,001 g/1 S04
0.1%

LIMIT OF DETECTION

N/A
1 mg/1 S04



_ Summary O0f Results
Norwest Holst Soil Engineering Limited - Aldbrough Gas Storage Facility.

ANALYTES UNITS BH1C8 TP207 TP233 BH101 BR101 BH103 BH105 BH105 BH107 BHIQ7
(1.50m) |(2.00m) |(2.00m} |{0.50m) [{2.80m) |(0.5Cm) |(0.60m) |{2.50m) {{3.00m) |(5.00m)
50329448}50329449| 50329450 S0329451 | $0329452 | $0329453| 50320454 | S0329455 | 50329456 50329457

oH N/A 8.2 8.1 8.0 7.7 B.4 7.1 8.2 8.3 8.4 8.3

Sulphate (water soluble} g/1 504 0.029 0.120 0.292 0.025 £.049 0.021 0.103 0.041 0.033 0.234

Haterial>2m - % 13.0 37.0 29.9 24.3 9.3 48.4 29.1 23.8 16.4 19,2

Results for soll samples expressed az dry weight

¢ : Analyte not requested

Report  R03/3013 Page 4 of 5 -




‘ Summary O0f Results
Norwest Holst Soil Engineering Limited - Aldbrough Gas Storage Facility

ANALYTES UNITS TR227

{0.90m}

50329461
pH N/A 8.0 | # # # # # # # # ?
Sulphate mg/1 504 251 # # # # # # # # ¥

Water samples analysed as vecelved
7 1 Analyte not reguested

Camnnt Ha  BNAJINTR Page 5 of §



LIQUID AND PLASTIC LIMIT TEST

NDORWEST <
_‘ Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOL ST
Contract no, 712963 Hole ID Pl
Project Aldbrough Gas Storage Facility Sample no 4
Sofl description Brown sandy slightly gravelly CLAY Depth 0.50
Sample type D
Page 1of°
35
£ 30
£
& 25
-
g
@
5 20 .
03]
| =
o
O 15
i
10
50 55 60 65 70 75
Moisture Content - %
Natural moisture content:’ 19 |Eslimated percentage retained on 425m sleve: 0.0
Liquid fimit; 52 |8pecimen depth:  0.50m
Plastic limit: 20 JRemarks:
Plasticity index: 32
Meisture content of soll passing 425um 19
Liquidity index: -0.03
100 er | v CH o\ CE
80 ' : ' o
3
X 60 -
2 —
g 40 i // /
o3
20 ]
] L
/ .
0 ML Mi M : MV ME
0 20 40 60 80 10
Liquid Limit (%)
Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds L.S11 58X
Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk
Approved 3

Veisicn numbed 10 kL



LIQUID AND PLASTIC LIMIT TEST R,

Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOL=ST
Cantract no. F12063 : Hole ID BH101
Project © Aldbrough Gas Storage Facility - Sample no 02
Soil description Very stiff dark brown slightly gravelly CLAY Depth 1.20
' Sample type U
Page o 1oft
35
£ 30
¢
8 2
ful
B
5 20 A
Q
&=
Q
O 15
10 :
40 42 44 46 48 50
Moisture Content ~ %
Natural moisture content: 19 [Percentage retained on 425um sleve: ' 7.3
Liguid fimit: -42  |Specimen dapth:  1.27m
Plastie lirnit: 17 |Remarks:
Plasticity index: 25
Moisture content of soll passing 425pm 20
Liquidity index: 0.12
100 oL o ch oy CE
80
S
F 60 :
E /
= ]
S 40 =]
b7 "
[34)
— —
/
0 ML Ml - Mid MY ME
o 20 40 60 80 10

Liquid Limit (%)

Norwest Holst Soil E-nginéering Limited

Parkside Lane, Dewsbhury Road, Leeds LS11 5SX
Tel. 0113 2711111  Fax. 0113 2760472 E-mail solls@norwest.co.uk

Approved g K:\/\ '

Version numper 15 1]



LIQUID AND PLASTIC LIMIT TEST

NEORLRIEST 0
Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOLST
_Confractno. _ F12963 - fole 1D A
Project Aldbrough Gas Storage Facllity Sample no :
Soil description Soft brown slightly sandy gravelly CLAY Depth 3.00
Sample type U
Page 1 of1
35
£ 30
E
8 25
o
E
3 20 *
3}
=
Q {
o 15 .
10 +— . .
30 35 40 45 &0 85
Muoisture Conient - %
Natural moisture content: 13 [Percentage retained on 425pm sleve: 28.4
Liquid lHimit; 35 |Specimen depth: 3.00m
Plastic limit: 16 [Rematks:
Plasticity Index: 19
Moisture content of soil passing 425pm 17
JLiquidity Index: 0.05
100 T o oV CE
80 A
g
¥ 60
oy
2 40 e
o3
20 //
e \L
0 Ml Mid M ME
0 20 40 60 80 100
Liquid Limit (%)
Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds L811 58X
: Tel. 01132711111 Fax. 0113 2760472 E-mail_soils@norwest.co.uk
{Approved ¢ '

TR

Veision number b



LIQUID AND PLASTIC LIMIT TEST I,
Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOL ST
Coptract no. - F12963 Hole 1D BH10Z
Project . Aldbrough Gas Storage Facility Sampleno - 06
Soil description Stiff dark brown stightly gravelly CLAY Depth 2.50
Sample type u
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Molsture Content - %
Natural moisture content: 16 |Estmated percentage retained on 425pm sievel 2.7
Liguid limit: 30 |Specimendepth:  2.50m
Plastic limit: 15 [Remarks:
Plasticity index: 15
Molsture content of soif passing 425um 17
Liquidity index: 0.13
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds L5811 58X
Tel. 0113 2741141  Fax. 0113 2760472 E-mail_solls@norwest.co.uk
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LIQUID AND PLASTIC LIMIT TEST P——
Test Method: BS1377: Part 2: 1980: Clause 4.4 and 5 HOL= .
Contract ho. ' F12963 ) : Hole ID P 2
Project Aldbrough Gas Storage Facility . Sample no i
Soll description Stiff brown slightly gravelly CLAY Depth 4.50
: Sample type U
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Muoisture Content - %
Naturai molsture content: 17 |Percentage retained on 425pm sieve: 19.4
Liquid limit: 35 |Specimendepth: 4.50m
Plastic limit: 15 |Remarks:
Plasticity index: 20
Moisture content of soil passing 425pm 21
{Liquidity index: 0.30
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
: Tel. 01132711111 Fax. 0113 2760472 E-mail soils@norwest.co,uk
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LIQUID AND PLASTIC LIMIT TEST NORLIEST o
\ Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOL.ST
Sontract no, F12963 _ Hole ID . BH102
Project Aldbrough Gas Storage Facility Sample no 16
Soil desciiption Dark brown slightly sandy slightly gravelly CLAY Depth 6.40
Sample type B
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Moisture Content - %
Natural moisiure content: 16 [Estmated percentage retained on 425um sieve: 4.4
Lquid limit: 32 |Specimen depth: 6.40m
Plastic limit: 14 |Remarks:
Plasticity index: 18
Moisture content of soil passing 425um 17
Liguidity index: 0.17
100 et Cl o oy CE
80
S
% 60
[u]
é‘ _//
% 40 |
20 : X //‘4
/
0 ML M1 M M\{ ME
g 20 40 60 80 101
Liquid Limit (%)
Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds 1.§11 65X
, - . Tel. 0113 2711111 Fax. 01132760472 E-mail soils@norwest.co.uk
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LIQUID AND PLASTIC LIMIT TEST P ——
Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOaL.ST
Contract no, F12063 ' Hole ID e
Project Aldbrough Gas Storage Facility Sample no .
Soil description Brown sandy gravelly CLAY Depth 0.50
Sample type D
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Moisture Content - %
Natural moisiure content: 16  [Percentage retained on 425um sieve: 41.8
Liguid limit: 45 |Specimen depth: 0.50m
Plastic limit; 22 |Remarks:
[Plasticily index: 23
{Moisture content of soil passing 425pm 27
Liquidity index: 0.22
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
: Tel. 01132711111 Fax. 01132760472 E-mall soils@norwest.co.uk
Approved %2
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LIQUID AND PLASTIC LIMIT TEST

NORLEST Q

Test Method: BS1377; Part 2: 1990: Clause 4.4 and 5 HIOL. =T
Contract no. F12963 ' Hole ID BH10:
Project Aldbrough Gas Storage Facility Sample no 05
Soll description Very stiff dark brown slightly gravelly CLAY Depth 2.50
Sample type U
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Moisture Content - %
Natural moisture content: 14 |Percentage retained on 425pm sleve: a3
Liquid limit: 32 [Specimendepth: 2.50m
Plastic limit: 13 {Remarks:
Plasticity index: 19
Moisture content of soll passing 425um 15
Liquidity Index: . 0.11
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 01132711141 Fax. 0113 2760472 E-mail soils@norwest.co.uk
JApproved S’ '
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LIQUID AND PLASTIC LIMIT TEST

NOELIEST 9

Test Method: BS1377: Part 2: 1990: Clause 4.4 and § HOLST
Sontract no. F12063 Hole ID s
Project Aldbrough Gas Storage Facility Sample no e
Soll desctiption Brown slightly sandy slightly gravelly CLAY Depth 520
Sample type B
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Moisture Content - %
Natural moisture content: 14 |Percentage retained on 425um sleve: 15.9
Liguid lirnit: 29 |Specimendepth: 5.20m
Plastic limit: 13 |Remarks:
Plasticity index: 16
 [Maisture content of soil passing 425pum 17
JLiquidity index: 0.25
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds L511 58X

Tel. 01432711111 Fax. 0113 2760472 E-mail sofls@norwest.co.uk
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LIQUID AND PLASTIC LIMIT TEST NoORUEsT 9

Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOL.ST
Contract no. F129863 : - Hole ID BH104
Project- Aldbrough Gas Storage Facllity Sample no .02
Sol description Very stiff brown slightly gravelly CLAY Depth 1.20
Sample type U
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Moisture Content - %
Natural moisture content: 18 |[Percentage retained on 425pum sieve: 11.0
Liquid limit: 39 |Specimen depth: 1.21m
Plastic limit: 16 |[Remarks:
Plasticity index: 23
Moisture content of soil passing 425ym 20
Liquidity Index: 0.17
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Norwest Hoist Soil Engineering Limited
Parkside Lane, Bewsbury Road, Leeds LS11 58X
Tel. 0113 2711111  Fax. 0113 2760472 E-mall solls@norwest.co.uk
" |Approved ?
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LIQUID AND PLASTIC LIMIT TEST

NORLRIESST d
Test Method: BS1377: Part 2: 1890: Clause 4.4 and 5 ML ST
Contract no. F12963 ’ Hole |D _ Co
Project Aldbrough Gas Storage Facility Sample no -7
IS0il descriptlon Stiff dark brown slightly gravelly CLAY Depth 3.05
Sample type U
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Moisture Content - %
Natural mofsture content: 17 |Percentage retained on 425m sieve: 16.2
Liquid limit: 40 |Speclmendepth: 3.05m
Plastic Hmif: 17 |Remarks:
Plasticity index: 23
Moisture content of soil passing 425um 21
Liquidity index: 0.17
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Norwest Holst Soil Engineering Limited
Parkslde Lane, Dewsbury Road, Leeds L.$11 55X
Tel, 0113 2711111 Fax. 0113 2760472 E-mail solls@norwest.co.uk °
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LIQUID AND PLASTIC LIMIT TEST

NI:'II:ME:‘JSTQ

Test Method: BS1377: Part 2: 1990; Clause 4.4 and 5 HOLST
Zontract no. 12963 - Hole 1D BH104
Project Aldbrough Gas Storage Facility {Sample no 13
Soil description Stiff dark brown slightly gravelly CLAY Depth 6.00
: Sample type U
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Moisture Content - %
Natural molisture content: 20 {Estimated percentage retained on 425pm sieve: 0.2
Liquid fimit: 43 |Specimen depth: 6.00m
Plastic limil: 18 (Remarks:
Plasticity index: 25
Moisture content of soil passing 425m 21
Liquidity index: 0.12
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel, 01132711111 Fax. 0113 2760472 E-malil soils@norwest.co.uk
Approved &
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LIQUID AND PLASTIC LIMIT TEST EPPUR—",
Test Method: BS1 37?: Part 2: 1990: Clause 4.4 and 5 HMOL =T
Sontract no. F12963 . Hole 1D C
~roject Aldbrough Gas Storage Facllity Sample no ..
Soi} description Reddish brown slightly gravelly CLAY Depth 0.60
Sample type B
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Molsture Content - %
Natural moisture cantent: 17 [Percentage retained on 425um sieve: 9.3
Liquid lmit: 42 |Specimen depth: 0.60m
Plastic limnit: 16 [Remarks;
‘|Plasticity index: 28
Moisture content of soil passing 425um 19
Liquidity index: 0.12
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- Norwest Holst Soil Engineering Limited
. Parkside Lane, Dewsbury Road, Leads LS11 58X
Tel. 0113 2711111 Fax. 0113 2760472 E-malil soils@norwest.co.uk
Approved - %
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LIQUID AND PLASTIC LIMIT TEST e —

] Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HIOL. ST
Contract no. © F12863 Hole ID BH10
Project Aldbrough Gas Storage Facility : Sample no . 08
Soil description Very stiff brown slightly gravelly CLAY Depth 2.50

Sample type U
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Molsture Content - %
Natural moisture content; 16 |[Percentage retained on 425pum sieve: 8.2
Liquid fimit: 40 |Specimen depth: 2.59m
Plastic limit: 17 |Remarks:
Plasticity index: 23
Moisture content of soil passing 425um 18
Liquidity index: 0.04
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 0113 2711111 Fax. 0113 2760472 E-mail solls@norwest.co.uk
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LIQUID AND PLASTIC LIMIT TEST P ——
Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOLST
Contract ho. Fi2963 | ‘ Hale ID L
Project Aldbrough Gas Storage Facility Sample no 11
Soil desctiption Stiff dark brown slightly gravelly CLAY Depth 4.50
: Sample type u
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Molsture Content - %
[Natural moisture content: 17 |Estimated percentage retained on 425pum sieve: 1.7
Liquid Fmit: 39 |[Specimendepth: 4.61m
Plastic limit: 16 |Remarks:
Plasticity index: 23
Moisture content of soil passing 425um 17
YLiquidity index: 0.04
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 0113 2741111  Fax. 0113 2760472 E-mail_soils@norwest.co.uk
Approved 1%
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Moisture Content ~ %

LIQUID AND PLASTIC LIMIT TEST —
Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOLLET
Contract no. F12963 _ Hole ID BH10:
Project Aldbrough Gas Storage Facility Sample no 22
Soil description Saft to firm dark brown slightly gravelly CLAY Depth 10.00
' Sample type u
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Natural moisture content; 16 |Estimated percentage retained on 425um sieve: 7.1
Liquid limii: 33 |Specimendepth: 10.00m
Plastic limit: 15 [Remarks:
Plasticity index: 18
Moisture content of soil passing 425pm 17
Liquidity index: 0.11
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds 1.811 58X

Tel. 01132711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk
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LIQUID AND PLASTIC LIMIT TEST

NORWMEST O
Test Method: BS1377: Part 2; 1990: Clause 4.4 and 5 HOLLST
,Contract no. - - F12963 _ : Hole D R
jProject Aldbrough Gas Storage Facility Sample no '
Soil description Stiff brown stightly gravelly CLAY Depth 1.50
Sample type U
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Moisture Content - %
Natural moisture content: 16 [Estimated percentage retained on 425um sieve: 26
Liquid limit: 37 |Specimen depth: 1.50m
Plastic fimit; 18 |Remarks:
JPlasticity Index: 19
Maolsture content of soil passing 425pm 17
Liquidily inde¥: -0,05
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Norwest Holst Soil Engineering Limited
. Parkside Lane, Dewsbury Road, Leeds LS11 55X ,
Tel. 0113 2711111  Fax. 0113 2760472 E-mall solls@norwest.co.uk ol
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Moisture Content - %

LIQUID AND PLASTIC LIMIT TEST N O ) B S T .:
Test Method: BS1377: Part 2: 1980: Clause 4.4 and 5 HOL=T
-{Contract no. F12963 Hale ID - BH10
Project Aldbrough.Gas Storage Facility _ Sample no 09
Soil description Brown slightly sandy slightly gravelly CLAY Depth 3.20
Sampie type B
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Liquid Limit (%)

Natural moisture content: 22  |Percentage retained on 425pm sieve: 9.8
Liquid limit: 35 |Specimendepth: 3.20m
Plastic limit: 16 |Remarks;
Plasticity index: 19
Moisture content of soi] passing 425um 24
Liquidity index: 0.42
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X

Tel. 01132711111 Fax. 0113 2760472 E-mail _soils@ndrwest.co.uk

Approved gk - .
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LIQUID AND PLASTIC LIMIT TEST NoRuesT O
Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HERLLST
Contract no. F12963 Hole ID P
Project Aldbrough Gas Storage Facility Sample no ]
Soil description Firm dark brown slightly gravelly CLAY Depth 5.50
Sample type U
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Moisture Content - %
E Natural meisture content: 15 |Estimated percentage retalned on 425pum sleve: 6.1
Liguid limit: 33 |Specimen depth; 5.50m
Plastic imit: 14 |Remarks:
Plasticity index: 19
Moisture content of soil passing 425um 16
JLiquidity index: 0.1
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Norwest Holst Soil Engineering Limited
. Parkside Lane, Dewsbury Road, Leeds LS11 §SX o
Tel. 01132711111 Fax. 0113 2760472 E-mail smls@nomest .co.uk d
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LIQUID AND PLASTIC LIMIT TEST N —"
Test Method: BS1377: Part 2; 1990: Clause 4.4 and 5 HOL.S7T
Contract no, - F12963 Hole ID BH106
Project ' Aldbrough Gas Storage Facility Sample no 24
Soll description Brown slightly gravelly CLAY . Depth 10.00
' Sample type b
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Moisture Content - %
Natural moisture content: 15 IEstimated percentage retained on 425urﬁ sieve: 0.0
Liguid fimit: 58 |Specimendepth: 10.00m
Plastic limit: 21 |Remarks:
Plasticity index: 37
Moisture content of soil passing 425um 15
Liquidity index: -0.16
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 558X
Tel. 0113 2711111 Fax. 0113 2760472 E-mail solls@norwest.co.uk
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LIQUID AND PLASTIC LIMIT TEST P,
Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HDI_S'T'
.Contract no. F12963 Hole 1D LR
Praject Aldbrough Gas Storage Facility Sample no Cul
|Soil description Reddish brown gravelly CLAY Depth 0.50
: Sample type D
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Moisture Content - %
Naturai.mois-ture content: ' 20 [Percentage retained on'425pim sieve: ' i2.0
Liquid limit: 42 |Specimen depth: 0.50m
Plastic Himit: . 17 [Remarks:
Plasticity index: 25
{Moisture content of soil passing 425pm 22
" |Uiquidity index: 0.20
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds L811 558X
' . Tel. 01132711111 Fax. 0113 2760472 E-mall solis@norwest.co.uk
Approved gK A A
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Liquid Limit (%)

LIQUID AND PLASTIC LIMIT TEST NOEmesT O
Test Method: BS1377: Part 2; 1990: Clause 4.4 and & HOL.ST
Contf'!act no. F12963 Hole ID BH107
froject . Aldbrough Gas Sterage Facllity Sample no 02
Soil description Very stiff brown slightly gravelly CLAY Depth 1.20
Sample type U
Page - 1of1
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Moisture Content - %
Natural moisture content: 17 - {Percentage retained on 425pm sieve: 121
Liquid limit: 42 |Specimen depth:  1.20m
Plastic fimit; 18 |Remarks:
Plasticity index: 24
Moisture content of soil passing 425um 19
Liguidity index: 0.04
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds L8171 58X

Fax. 0113 2760472 E-mail soils@norwest.co.uk
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Moisture Confent - %

LIQUID AND PLASTIC LIMIT TEST NEIFIME:STO
Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOL-ST
Contract no. F12963 Hole ID ry
‘Project Aldbrough Gas Storage Facility. Sample no o
{Sall description Stiff dark brown slightly gravelly CLAY Depth 3.00
Sample type u
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INatural molsture content:

7 17 |Estimated percentage retained on 425pm sievel 7.5
Liquid limit: 38 |Specimen depth: 3.00m
Plastic limit; 17 [Remarks:
Plasticity index: 21
Moisture content of sail passing 425m 19
Liquidity Index: 0.10
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds 1.811 58X

Tel. 01132741111 Fax. 0113 2760472 E-mail solls@norwest.co.uk
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LIQUID AND PLASTIC LIMIT TEST R
Test Method: BS1377: Part 2: 1890: Clause 4.4 and 5 HOL.sS7T
Cantract ho. F12963 ) Hole iD BH1iO
Project Aldbrough Gas Storage Facility Sample no 11
Soil description Soft to firm brown slighfly gravelly CLAY Depth 5.00
Sample fype . U
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Moisture Content - %
Natural moisture content: 17 |Estimated percentage retained on 425m sleve! 2.7
Liquid fimit: 34 |[Specimendepth: 5.00m
Plastic fimit: 15 [Remarks:
JPlasticity index: 19
Moisture content of sol passing 425pm 17
Liquidity index: .11
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 0113 2711141 Fax. 0113 2760472 E-mail soils@norwest.co.uk
Approved D
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LIQUID AND PLASTICLIMITTEST  yomwmest @

Test Method: BS4377: Part 2 1990: Clause 44 and & Hl‘.‘:ll...S'l": o
soniract no. F12863 Hole ID BE
‘roject Aldbrough Gas Storage Facllity : Sample no b -

Soll description Brown slightly gravelly CLAY. Depth 160 n
Sample fype D
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Moisture Content - %
Natural moisture content: 17 [Estimated pefcentage retained on 4251im sieve: 36
Liquid limit: 37 |Specimendepth: 1.50m
Plastic limit: © 17 |Remarks: Insufficient specimen to perform 4 point test.
Plastcity index: . 20 :
-|Moisture content of soil passing 425pm 18
JLiquidity index: : 0.05
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Norwest Hoist Soil Engineering Limited
Parkside Lane, Dewsbusry Road, Leeds LS11 58X
Tel. 0113 2711111 - Fax. 0113 2760472 E-mail soils@norwest.co.uk
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LIQUID AND PLASTIC LIMIT TEST N R e e O
Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOL. ST
. 4Conlractno. F12983 Hole ID BH108
“Project Aldbrough Gas Storage Fagility Sample no 07
Soil description Stiff dark brown gravelly CLAY Depth 2.50
Sample type U
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Moisture Content - %
Natural molsture content: 17 |Percentage retained on 425pm sieve: 58.8
Liquid fimit: 39 {Specimen depth: 2.50m
{Plasiic mit: 17 {Remarks:
Plasticitly index: 22
Moisture content of soil passing 425um 41
Liquidity indax: 1.09
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS§11 55X
1 Tel. 01132711111 Fax. 0113 2760472 " E-mail soils@norwest.co.uk
Approved K ' :

Version auit



LIQUID AND PLASTIC LIMIT TEST onuesT O
rest Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HELST
ontract o, F12963 . Hole 1D B
Project : Aldbrough Gas Storage Facility : ' Sample no L
Soil description stiff dark brown slightly gravelly CLAY Depth 7.00
Sample type U
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30 35 40 45 50 55
Moisture Content - %
Natural roisture content: 16 [Percentage retained on 425pm sieve: 14.3
Liguid limit: 34 |Specimen depth:  7.00m
Plastic mit: 15 |Remarks:
Plasticity index: 19
Moisture content of soil passing 425pm 18
{Liquidity index: 0.21.
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds Ls11 88X l
Tel. 0113 2711111 Fax. 0113 2760472 E-mail solls@norwest.co.uk pa
Approved &) ' :
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LIQUID AND PLASTIC LIMIT TEST

NoRwEST 9
Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOL.ST
-Contract no, F12863 Hole 1D BH10¢
Project . Aldbrough Gas Storage Facllity Sample no- 03
Soil description Brown sandy slightly gravelly CLAY Depth 3.00
Sample type D
Page E 10of1
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Moisture Content - %
Natural moisture content: 16 |Percentage retained on 425um sieve: ’ 11.3
Liquid litnit: 41 |Specimen depth: 3.00m
Plastic limit: 17 |Remarks:
Plasticity index: 24
Moisture content of soil passing 4253um 18
Liquidity index: 0.04
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Norwest Holst Soil Engineering Limited
_ Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel, 01132711111  Fax. 0113 2760472 E-mail soils@norwest.co.uk

Approved £ K:/\_
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LIQUID AND PLASTIC LIMIT TEST

Moisture Content - %

. NOoRuesST O
Test Method: BS1377; Part 2; 1990: Clause 4.4 and 5 HOLST
<ontract no. F12963 _ Hole 1D I
Project Aldbrough Gas Storage Facility ' Sample no o
Soil description Dark brown slightly gravelly CLAY Depth : 5.50
Sample type D
Page 10f1
35
£ 30
£
S 25
i
2
2 20 ¥ -
(]
| ol .
2 E
O 15
10
30 35 40 45 50 55

Natural moisture content: 12 |Estimated percentage retained on 425um sieve: 0.0
Liquid Hmit: 35 |Specimen depth: 5.50m
Ptastic limit: 15 [Remarks;
Plasticity index: 20
Moisture content of soil passing 425um i2
- Jliquidity index: -0.15
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbhury Road, Leeds L8111 58X
Tel. 01132711141 Fax. 0113 2760472° E-mail soils@norwest.co.uk

Approved 8
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Moisture Content - %

L!QUID AND PLASTIC LIMIT TEST NCE L 5 T ¢
Test Method: BS1377: Part 2: 1990: Clause 4.4 and § HOLST
TContract no. F12963 : Hole ID BH1(¢
Project Aldbrough Gas Storage Facility : Sample no 24
Soll desctlption Dark brown slightly gravelly CLAY Depth 9.50
Sample type D
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Natural moisture content: 17 |Estimated percentage retained on 425pm sieve: 22
Liquid limit: 34 |Specimendepth: 9.50m
Plasfic fimit: 14 |Remarks:
Plasticity index: 20
Moisture content of soll passing 425pm 17
Liquidity index: 0.15
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X

Tel. 0113 2711111 Fax. 0113 2760472 E-mail solls@norwest.co.uk

Approved gu\ /\'
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LIQUID AND PLASTIC LIMIT TEST

»

NORLIEST

| Test Method: BS1377: Pait 2: 1990: Clause 4.4 and 5 HOL.ST
[Contract no. F12963 _ Hole 1D P
JProject Aldbrough Gas Storage Facility Sample no 2
Soil description Very stiff brawn slightly gravelly CLAY Depth 1.00
Sample type U
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Moisture Content - %
Natural moisture content: 23 |Estimated percentage refained on 425um sfeve: 1.8
Liquid limit: 46 |Specimen depth; 1.00m
Plastic imit: 21 IRemarks:
Plasticity index: 25
Molsture content of scil passing 425pm 23
JLiquidity index: 0.08
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Norwest Holist Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds L8141 58X
, Tel. 01132711111 Fax. 0113 2760472 E-mail ‘solls@norwest.co.uk
Approved 3] :
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LIQUID AND PLASTIC LIMIT TEST

NORLWeEeE =T <

Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HEL ST
. {Contract no. F12963 Hole ID BH11
Praject Aldbrough Gas Storage Facility | Sample no - 7
Soil description Stiff brown slightly gravelly CLAY Depth 3.00
' Sample type u
Page 1of -
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Moisture Content - %

Natural hoisture content: 16 Percentage retained on 425um s]eve:- : 16.1
Liquid limit: 37 |[Specimen depth:  3.00m
Plastic limit: 17 [Remarks:
Plasticity index: 20
Moisture content of scil passing 425um 19 -
Liquidity index: 0.10
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 01132711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk

Approved a~ ' '
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LIQUID AND PLASTIC LIMIT TEST . noEwesT 9

Test Method: BS1377; Part 2: 1990: Clause 4.4 and 5 HOL.ST
Contract no. . - F12863 . ' _ Hole iD ri
{Project " Aldbrough Gas Storage Facllity - : Sample no o
Soil description Soft brown motiled sandy gravelly CLAY Depth 1.00
Sample type u
Page _ 1of
35
g 30
£
s 25
5=
E
[+4]
(1]
[t
O
O 15 |
10 {
20 22 24 26 28 30
Moisture Content - %
Natural moisture content: 18 [Percentage retained on 425(1m sieve: ] 445
Liguid timit: .29 [Specimendepth: 1.00m
Plastic limit: 17 iRemarks:
Plasticity index: 12
Moisture content of soil passing 425pm 33
Liquidity index: 1.33
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 01132711111 Fax. 0113 2760472 E-mall soils@norwest.co.uk . o
Approved & ' .
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LIQUID AND PLASTIC LIMIT TEST N
| Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOLLST
{Contract no, F12963 Hole ID BH1T

Project Aldbrough Gas Storage Facility Sample no 01
Sail description Brown sandy slightly gravelly CLAY Depth 1.00
Sample type D
Page 1 of *
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Moisture Content - %
Natural moisture content: - 14 |Percentage retained on 425pm sieve: 9.7
Liquid timit: 50 [Specimendepth: 1.00m
Plastic limit: 19  |Remarks:
Plasticity index: 31 )
Moisture content of soll passing 425pm 16
ALigquidity index: -0.10
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds L8711 5SX
Tel. 01132711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk
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LIQUID AND PLASTIC LIMIT TEST NOERL T
Test Methad: BS1377; Part 2: 1980: Clause 4.4 and 5 MO EST
Contract no. F12963 Hole ID _;F‘r". :
. |Project Aldbrough Gas Storage Facility Sample no o
Soil description Dark brown slightly gravelly CLAY Depth , 4.80
Sample type D
Page 1of1
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Moisture Contenl - %
Natural meisture content: 15 |Estimated percentage retained on 425pm sieve: 0.0
Liquid limit: 32 |Specimen depth:  4.80m
Plastic iimit: 14 |Remarks:
Plasticity index: 18
Moisture content of sail passing 425pm 15
, Liguiditly index: 0.06 -
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds L8111 58X
. : Tel. 01132711111 Fax. 01132760472 E-mail soils@norwest.co.uk i
|Approved 93 '
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"LIQUID AND PLASTIC LIMIT TEST

NORneEsT ¢

Test Method: BS1377: Part 2; 1990: Clause 4.4 and 5 HOL. ST
Contract no, F12963 Hole 1D BH11
Project Aldbrough Gas Storage Facility Sample no 02

Soil description Brown slightly sandy gravelly CLAY Depth 0.60
Sample type D
Page 1 of
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. Moisture Content - %
Natural moisture content: 34 |Eslimated percentage retained on 425pm sieve: 29.0
Liquid limit: 69 {Specimen depth: 0.60m
Plastic fimit: 26 |Remarks:
Plasticity index: 43
Moisture content of soil passing 425um 48
Liquidity index: 0.51
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X

Tel. 0113 2711111 Fax. 0113 2760472 E-mall solls@norwest.co.uk
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LIQUID AND PLASTIC LIMIT TEST

NORLIEEST ‘:
. Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 eI ST )
Zontract no. F12963 Hole 1D PR
Project Aldbrough Gas Storage Facility Sample no T
Soil description Brown slightly gravelly CLAY Depth 0.80
Sample type B
Page 1of 1
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Moisture Content - %
Natural moisture content: 34 [Estimated percentage retained on 425um sleve: 0.0
Liquid lirnit: 67 {Specimen depth: 0.80m
Plastic mit: 25 IRemarks:
Plasticity index: 42
Moisture content of soit passing 425m 34
Liquidity index: 0.21
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds L§11 58X o :
-~ Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk a
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LIQUID AND PLASTIC LIMIT TEST

NDRWE ST

Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOL ST
Contract no. F129563 ) Hole D BH1
Project Aldbrough Gas Storage Facility Sample no 12
Soll description Brown slightly gravelly CLAY Depth 5.1C
Sample lype B
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Moisture Content - %

Natural moisture content; 12 {Percentage retained on 4250m sleve: 13.5
Liquid limit: 34 |Specimen depth: 5.10m
Plastic imit: 15 |Remarks;
Plasticity index: 19
Moisture content of soil passing 425um 14
Liquidiy index: -0.05
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds 1§11 58X
Tel. 0113 2714111 Fax. 0113 2760472 E-mail soils@norwest.co.uk
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LIQUID AND PLASTIC LIMIT TEST | "

| Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOL. =T
jContract no. F12963 _ . Hele iD ,jl,'?""\:
{Project Aldbrough Gas Storage Facility Sample no £
Soil description Greylsh brown mottled oranglsh brown slightly sandy CLAY. Depth 1w
Sample type B
Page 1of1
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Moisture Content - %
Natural moisture content: 34 JEstimated percentage.retained on 425pm sieve: 0.0
Liquid Hrnit: 54 |Specimendepth:  1.00m
Plastic {imit: 24 |Remarks:
Plasticity index: £l
Moisture content of soil passing 425um 34
Liquidity index: - 0.33
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 55X
Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk 7
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LIQUID AND PLASTIC LIMIT TEST NORL o @
Test Method: BS1377; Part 2: 1890: Clause 4.4 and 5 HED Lo
Confract no. F12963 ' Hole ID - TP204
Project Aldbrough Gas Storage Facility ' Sample no 0z
Soil description Reddish brown slightly sandy slightly gravelly CLAY. Depth 1.0¢
Sample type B
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Maisture Content- %
Natural moisture content: 19 |Percentage retained on 425pm sieve: 8.4
Liquid limit: 43 |[Specimendepth: 1.00m
Plastic limit: 16 {Remarks:
Plasticity index: 27
Moisture content of soll passing 425pm 21
Liquidity index: 0.18
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tg[. 01132711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk
Approved ﬁﬂg '
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LIQUID AND PLASTIC LIMIT TEST R

Test Method: BS1377: Part 2: 1990; Clause 4.4 and 5 HOL.ST
|Contract no. F12963 Hole ID o
Project Aldbrough Gas Storage Facility : Sample no 4
Soll description Reddish brown slightly gravelly CLAY Deplh 0.50
_ , Sample type D
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Moisture Content - %
Natural molsture content: ' 25 |Estimated percentage retained on 425um sleve: 1.8
Liquid limit: 53 [Specimendepth: 0.50m
Plastic Iimit: 22 1Remarks:
Plasticity Index: 31
Molsture content of soil passing 425y 25
{Liquidity index: ' 0.10
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Norwest Holst Soil Engineering Limited
_ Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel 01132711111 Fax. 0113 2760472 E-mail soils@noiwest.co.uk '
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LIQUID AND PLASTIC LIMIT TEST roRwesT 4
Test Method: BS1377: Part 2: 1950; Clause 4.4 and 5 HOLST
" “Contract no. F12063 Hole 1D TE20!
1F’roject Aldbrough Gas Storage Facllity Sample no ]
Soll description Reddish brown slightly sandy slightly gravelly CLAY Depth 2.00
Sample type B
Page 1o0f1
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Moisture Content - %
" INatural moisture content: 16 |Percentage retained on 425pm sieve: 14.8
Liquid limit: 40 |Specimendepth: 2.00m
Plastic {imit; 17 |Rematks:
Plaslicity index: 23
Moisture content of soil passing 425pm 18
Liquidity.index: 0.04
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Norwest Hoist Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel, 0113 2711111 Fax, 0113 2760472 E-mail. solls@norwest.co.uk
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LIQUID AND PLASTIC LIMIT TEST R —
_ | ‘Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOL=T
Contract no, F12963 Hole ID 7
Project Aldbrough Gas Storage Facility Sample no /
Soll description Reddish brown slightly gravelly CLAY. Depth 1.00
' ‘ Sample type B
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Moisture Content - %
Natural molsture content: 21 |Estimated percentage retained on 425pm sieve: 23
Liquid limi: 41 |Specimen depth: .00m
Plastic limit: 17 [Remarks:
Plasticity index: 24
Moisture content of soil passing 425pm 22
“{Liquidity index: 0.21
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Norwest Holst Soil Engineering Limited
Parkside Laneg, Dewsbury Road, Leeds LS11 65X o
Tel. 01132711111 Fax. 0113 2760472 E-mail svils@norwest.co,uk -
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Moisture Content - %

LIQUID AND PLASTIC LIMIT TEST T —
Test Method: BS1377: Part 2: 1990: Clause 4.4 and § HOL. ST
Contract no. F12863 Hole 1D P20
Project Aldbrough Gas Storage Facllity Sample no 01
Soil description Orangish brown CLAY Depth 0.50
Sample type b
Page 1of~
' 35
£ 30 -
£
g 25
B
2 .
& 20 4
2
O
© 15
10
50 55 80 85 70 75

Natural moisture content: A0 |Estimated percentage retained on 425pm sieve: 0.0
fLiquid fimit: 55 |Specimendepth: 0.50m
Plastic limit: 23 |Remarks:
Plasticity index: 32
Moisture content of soll passing 425um 30
Liquidity index; : (.22
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Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 0113 27111141 - Fax. 0113 2760472 E-mail soils@norwest.co.uk
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LIQUID AND PLASTIC LIMIT TEST : NERNEsT O
Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOL=T
Gontract no. F12063 Hole ID T
Project Aldbrough Gas Storage Facility ' Sampleno - p
Soll description Reddish brown slightly sandy CLAY. Depth -2.00
Sample fype B
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Moisture Content - %
. {Natural moisture content: 18 |Estimated percentage retained on 425um sieve; 0.0
o ALiquid fimit: 38 |Specimendepth: 2.00m o
wr-* [Plastic limit: 17 |Remarks: Insufficient specimen to perform 4 point test.
fPlasticity Index: 22 ,
" -{Moisture content of soil passing 425pm 18
Liquidity index: - 0.05
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Norwest Holst Soil Engineering Limited
. Parkside Lane, Dewsbury Road, Leeds L§11 58X -
Tel. 01132711111 Fax. 01132760472 E-mall soils@norwest.co.uk _ 2
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" LIQUID AND PLASTIC LIMIT TEST NORLE ST €
Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HEOL.S7T
Contract no. F12963 Hole ID TP21
Project ) Aldbrough Gas Storage Facility Sample no 01
Sail description Brown CLAY Depth 0.50
Sample type 3}
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Molsture Content - %
Natural molstare content: 36 |[Estimated percentage retained on 425um sieve: 0.0
Liquid fimit: 69 {Specimendepth: 0.50m
Plastic mit: 27 jRemarks:
Plasticity index: 42
Moisture content of soil passing 425um 36
Liquidity index; 0.21
100 cr o] CH eV CE
80
S
% 60
: —
2
w
20
" /
]
0 ML MI i MY ME
0 20 40 60 80 1C
Liquid Limit (%)
Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds 1.S11 58X
Tel. 0113 2711111 Fax. 0113 2760472  E-mall soils@norwest.co.uk
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LIQUID AND PLASTIC LIMIT TEST

NORnesT 4

Test Method: BS1377: Part 2: 1990: Clause 4.4 and § HOL. ST
Cantract no. F12963 . Hole 1D T
Project Aldbreugh Gas Storage Faclility : Sample no .o
Soil description Reddish brown slightly gravelly CLAY Depth 1.00
Sample type B
Page 1 of 1
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Moisture Content - %
- {Natural moisture content: 16 .]Percentage retained on 425pm sieve: 115
{Liquid Yimit: 36 |Specimendepth: 1.00m
Plastic [imif: 16 [Remarks:
Plasticity index: . 20
Moisture content of soil passing 425pm 18
Liquldity index: 0,10
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LIQUID AND PLASTIC LIMIT TEST ORI O
Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOL. =7
Sontract no. F12863 ‘ Hole ID TP224
*roject Aldbrough Gas Sforage Facility Sample no 03
Soil desctiiption Brown slightly gravelly CLAY. Depth 1.00 |
Sample type B
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Moisture Content - %
Natural moisture content: 20 |Estimated percentage retained on 425pm sleve: 1.3
Liguid limit: 42 |Specimen depth:  1.00m
Plastic limit: 17 |Remarks:
Plasticity index: 25
IMolsture content of soll passing 425um 20
Liquidily index: 0.12
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LIQUID AND PLASTIC LIMIT TEST

Moisture Content - %

NORWES T ‘:
‘ Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOLST
{Contract ho. F12063 Hole 1D )
Project Aldbrough Gas Storage Facllity Sample no o
Soil description Orangish brown slightly gravelly CLAY Depth 0.50
Sample type D
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-{Natural molsiure content: 24 [Eslimated percentage retained on 425um sieve: 0.0
Liquid limit: 60 |Specimen depth: 0.50m
Plastic limit: 22 |Remarks:
Plasticity index: 38
“IMoisture content of solf passing 425ym 24
{Liquidity index: 0.05
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LiQUID AND PLASTIC LIMIT TEST

Moisture Content - %

NORLIEE ST O
. Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOLsST
{; ,contract no. F12963 . Hole iD TP225
:‘ Project Aldbrough Gas Storage Facility Sample no 03
Scil descripfion Brown slightly gravelly CLAY., Depth 1.00
Sample type B
Page - fof1
35
£ 30
E
[}
& 25
8
o
®
5 20 ¢
QO
8
O 15
10
40 42 44 46 48 50

Natural moisture content:

17 |Estimated percentage retained on 425um sleve; 0.9
Liquid timit: 44 {Specimen depth:  1.00m
Plastic limit: _ 18 [Remarks:
Plasticity Index: 28
Moisture content of soil passing 425um 17
Liquidity index: -0.04
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LIQUID AND PLASTIC LIMIT TEST R ——"

Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOL.5T
Contract no. F12963 . Hole ID T
Project Aldbrough Gas Storage Facility ‘ Sample no
Soil description Reddish brown slightly sandy CLAY Depth 0.50
Sample type | D
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Moisture Content - %
Natural moisture content:. 7 27 |Estimated percentage fetained on 425pm sieve: 0.0
Liquid limit: 52 |Specimendepth: 0.50m
Plastic fimit: 19 (Remarks:
Plasticity index: 33
Moisture content of soil passing 425um 27
Liquidity index: 0.24
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Version numBer 16

LIQUID AND PLASTIC LIMIT TEST -
Test Method: BS1377: Part 2: 1990: Clause 4.4 and 5 HOL.ST
Contract no. F12963 . ' Hole 1D CTP22:
Project Aldbrough Gas-Storage Facility ) Sample no 04
Soil description Brown mottied grey slightly gravelly CLAY Depth 1.00
Sample type B
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Moisture Content - %
'[Natural moisture content: 21 [Estimated percenlage retained on 4254m sieve: 1.6
Liguid limit: 43 |[Specimendepth: 1.00m
Plastic limit: 17  |Remarks:
Plasticity index: 26
Moisture content of seil passing 425i4m 21
Liguidily index: 0.15
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Moisture content of soll passing 425pm 30

LIQUID AND PLASTIC LIMIT TEST PP
Test Method: BS1377: Part 2: 1990: Clause 4.4 and § HOL.ST
{Contract no. F12963 |Hote 1D e" P
1Project Aldbrough Gas Storage Facility Sample no
Soll description Greyish brown slightly sandy CLAY - Depth 0.50
Sample type D
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Moisture Content - %
Natural moisture content: 30 |Estimated percentage retained on 425uin sieve: 0.0
Liquid limit: 67 |Specimendepth: 0.50m
Plastic limit: 21 |Remarks:
Plasticity index: 48

- {Liquidity index: 0.20
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PARTICLE SIZE DISTRIBUTION

NORLMMEST d:

HOL.ST
BS 1377: Part 2; 1990: 9.2, 9.5
. antract no. F12963 ! Hole ID BH1014
~roject Aldbrough Gas Storage Facility Sample no. 0%
Soil descriplion Brown slightly gravelly slightly sandy CLAY. Depth 0.50
Sample type D
Page 1 of 1
100 T
R 11—
o0 n
80 i
= r____,._/
e 70 4
g e
05 60 J
f o 1|2l
& L1
@ -~
20
10
o
g g g & ¥ & ® ® 8 3 8
Sieve Size (mm)
Fino ] tMadium I Coarse Fina iMadluml CoArse Flve l Medluml Conrsc
cLAY COBBLE
SILT SAND GRAVEL
- Specimen depth  0.50m Specimen ref,
APARTICLE SIZE o
fClay: 36
tSiit: 35 General remarks
Sand: 24
Gravel, 5
~,sobbles: 0
y Particle density: 2.65 Ma/m? Assumed
1 ~ WET SIEVE DATA SEDIMENTATION DATA
.} gievesize  Cumulative Sieve size  Cumulative Equivalent particle Cumulative
1 om % passing mm % passing diameter % passing
mm
75.0 100 50 96 0.0454 66
63.0 100 3.35 o6 0.0326 62
50.0 100 2.00 95 D.0234 58
37.5 100 1.18 94 0.0167 56
28.0 100 0.600 93 0.0077 43
20.0 100 0.425 92 0.0043 43
14.0 98 0.300 g0 0.G6028 39
10.0 97 0.212 78 0.0014 34
6.3 96 0.150 74
0.063 72

Norwest Holst Soil Engineering Limited
" Parkslde Lane, Dewsbury Road, Leeds L.S11 58X

 Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk
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PARTICLE SIZE DISTRIBUTION T

HOL.ST
: BS 1377: Part 2: 1990: 9.2, 9.5 PR
antract no. F12063 _ Hole 1D L
~roject Aldbrough Gas Storage Facility Sample no. v
Soil description Very stiff dark brown slightly gravelly slightly sandy CLAY. Deplh 1.20
' Sample type U
Page 1 of 1
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Sieve Size {mm)
Fine McdlumJ Coarso Fine lMedtum' Conrso Fino } Mea:in._.lm] Coarse
CLAY COBBLE
SILT SAND GSRAVEL
Specimen depth  1.20m ‘Specimen ref.
JPARTICLE SIZE %
Clay: ag
Silt: 42 General remarks
Sand: 13
*Gravel: 7
>obbles: 0
q : ' Particle density: 2.65 Ma/m?® Assumed
E WET SIEVE DATA . SEDIMENTATION DATA
' }Slevesize  Cumulative Sievesize  Cumulative |  Equivalent padicle Cumulative
mm % passing mm’ % passing diameter % passing
mm
75.0 100 5.0 95 0.0503 79
63.0 100 3.35 94 0.0360 73
50.0 100 2.00 93 0.0257 68
37.5 100 1.18 92 0.0182 66
28.0 100 0.600 81 0.0083 56
20.0 100 0.425 o0 0.0041 47
14.0 99 0.300 89 0.0028 42
10.0 g8 0.212 85 0.0008 33
6.3 96 0.150 81 ‘
- 0.063. 80

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 0113 2711111 Fax. 0113 2760472 E-mall soils@norwest.co.uk
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PARTICLE SIZE DISTRIBUTION NoRuesT 9
HO kST
BS 1377: Part 2: 1990: 9.2, 9.5
. antract no. F12963 Hole ID BH101
.~roject Aldbrough Gas Storage Facility Sample no. 05
Soil description Dark brown slightly gravelly slightly sandy CLAY. Depth 2.80
Sample type D
Page 10of1
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Sieve Size {mm)
Fine l Medluml Coarae| Fino IMedluml Coarae | Fine { Meiury | Coarse
CLAY COBBLE
T SILT CSAND GRAVEL
Specimen depth  2.80m Specimen ref.
PARTICLE SIZE %
Clay: 29
Silt: 41 General remarks
Sand: 23
8
gbbles: 0
) Particle densily: 2.65 Maglom? Assumed
: WET SIEVE DATA . SEDIMENTATION DATA
Sievesize  Cumulative Slave size Cumulative Equivalent particle Cumuilative
mm % passing mm % passing diameter % passing
mm
75.0 100 5.0 93 0.0444 66
63.0 100 335 95 0.0321 51
50.0 100 2.00 92 0.0232 56
37.5 100 1.18 89 0.0167 53
28.0 100 0.600 86 0.0077 44
200 100 0.425 84 0.0039 36
14.0 100 0.300 82 0.0027 32
10.0 100 0.212 7 0.0014 26
6.3 99 0.150 74
0.063 70

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds 1.819 58X

Tel. 0113 2711111 Fax. 0113 2760472 E-mait soils@norwest.co.uk

Approved: ﬂ“/ |




PARTICLE SIZE DISTRIBUTION N::!I:II.;!E:ST ‘

HMOL.ST
BS 1377: Part 2: 1990: 9.2, 9.5 -

" Zontract no. F12963 Hole 1D .
“roject - Aldbrough Gas Storage Facility : Sample no. B
Soil description Firm to stiff dark brown slightly gravelly slightly sandy CLAY. Depth 2.5¢

Sample type u
Page 1 of
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Sieve Size {mm)
Fine ‘ nMedivrm ] Caarse Fine IMadlum! Coarse Finea I Meoedium I Coarse coBBLI
cLAY sSILT ' SAND GRAVEL
: - Specimen depth  2.50m Specimen ref.
PARTICLE SIZE %
Clay: 28
Siit: 32 General remarks
Isand: 33
{Gravel: 7
Cobbles: 0 (
’ Particle density: 2.65 Mg/m? Assumed
WET SIEVE DATA SEDIMENTATION DATA
] Sleve size Cumulative Sieve size Cumulative Equivalent parlicle Cumulativ
©omm % passing mm % passing diameter % passin
‘ mm
75.0 100 5.0 97 0.0452 58
63.0 100 3.35 g5 0.0325 55
50.0 100 2.00 93 0.0234 51
37.5 100 1.18 a0 0.0168 49
28.0 100 0,600 86 0.0077 43
20.0 100 0.425 84 0.0043 37
14.0 100 1,300 81 0.0028 32
10.0 100 0.212 70 0.0015 26
6.3 o8 0.150 65
0.063 861

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewsbury Road, Leeds LS11 §SX
Tel. 0113 2711111  Fax, 0113 2760472 E-mail soils@norwest.co.uk
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PARTICLE SiZE DISTRIBUTION

NORWES'T d

HOOMST
BS 1377: Part 2: 1980: 9.2, 9.5
ontract no. F12063 Hole 1D BH102
roject Aldbrough Gas Storage Facility Sample no. 11
Soil descriplion Fimm to stiff brown slightly gravelly slightly sandy CLAY. Depth 4,50
Sample type u
Page 1 of 1
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Sieve Size (rmm)
o Fine Modfuml Coarsa| Fine lMedluml Coarse | Fine ‘ Mad:um] Coarsea COBBLE
| CLAY SILT SAND GRAVEL
' Specimen depth  4.50m Specimen ref.
PARTICLE SIZE %
Clay: M
Siit: 29 General remarks
Sand: 22
“Sravel 18
- 2obbles: 0
) Particle density: 2.65 Mg/m® Assumed
‘ WET SIEVE DATA SEDIMENTATION DATA
"{ Sleve size Cumulative Sieve sjize . Cumulative Equivalent particle Cumulative
' mm % passing mm % passing diameter % passing
mim
75.0 100 5.0 89 0.0502 57
63.0 100 3.35 85 0.0359 53
50.0 100 2.00 82 0.0256 49
37.5 100 1.18 80 0.0182 48
28.0 93 0.600 77 0.0082 46
20.0 03 0.425 76 0.0041 a7
14.0 923 0.300 75 0.0028 35
10.0 92 0.212 67 0.0015 29
6.3 g0 0.150 64
0.083 61

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewshury Road, Leeds LS11 58X :
Tel. 0113 2711111 Fax. 0113 2760472 E-mail solls@norwest.co.uk
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PARTICLE SIZE DISTRIBUTION NORuEsT O

HOL.=S'T
: BS 1377; Part 2: 1980: 9.2, 9.5 .
antract no. F12963 ' Hole ID e
‘roject Aldbrough Gas Sterage Facility ’ Sample no. T
Soil description Brown slightly gravelly slightly sandy CLAY. Depth 6.40
Sample type B
Page iof1
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Sieve Size (mm)
Fine |wMedium|coame| Fine ’Medluml coarse | Fine [medium|coame '
CLAY cCoOosBLE
SILT SAND GRAVEL
Specimen depth  6.40m Specimen ref.
PARTICLE SIZE %
iClay: 36
Silt: 34 ‘|General remarks
Sand: 22
“Sravel; 8 ‘ o
‘obbles: 0
: Particle density: 2.65 Ma/m? Assumed
WET SIEVE DATA -~ SEDIMENTATION DATA
Sieve size - Cumulative - Sieve size = Cumulative Equivalent particle ‘Cumulative
mm % passing mm % passing diameter % passing
mm
75.0 100 5.0 96 0.0515 67
63.0 . 100 3.35 94 0.0366 64
50.0 100 2.00 92 0.0261 60
37.5 100 . 118 80 0.0185 59
28.0 100 0.600 87 0.0084 52
20.0 100 0.425 86 0.0043 46
14.0 100 0.300 84 0.002% 39
10.0 99 0.212 80 - 0.0015 35
6.3 97 0.150 75
0.063 71

Norwest Holst Soil Engineerifig Limited

Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 0113 2711111 _Fax, 0113 2760472 E-mail soils@noiwest.co.uk
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| PARTICLE SIZE DISTRIBUTION NORWEST ¢
HOL. =T
BS 1377: Part 2: 1990: 9.2, 9.5
antract no. F12663 Hole ID BH10:
. ‘roject Aldbrough Gas Storage Facliity Sample no. 19
Soil description Dark brown slighlly gravelly sandy CLAY. Depth 8.20
Sample type D
Page 1 of 1
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Sieve Size (mm)
_Flna Madtum' Conraa _l'-‘ino IqulumT Coarse Flne ' Mediuml Coarse CORBLE
SLay SILT SAND 1 aravEL
' Specimen depth  8.20m Specimen réf.
{PARTICLE SIZE %
Clay: 27
Silt: 34 General remarks
Sand: 3
 AGravel: 8
lobbles: 0
Paricle denslly_: 2.65 Mag/m? Assumed
. WET SIEVE DATA SEDIMENTATION DATA
1 Sleve size Cumulative Sieve size Cumulative Equivalent particle Cumulative
- mm % passing tnm % passing diameter % passing
mm
75.0 100 5.0 96 0.0469 68
3.0 100 3.35 94 0.0337 54
50.0 100 2,00 92 0.0241 51
3756 100 1.18 a0 0.0171 50
28.0 100 0.600 87 0.0079 41
20.0 100 0.425 85 0.0048 36
14.6 98 0.300 83 0.0030 32
10.0 97 0.212 71 0.0015 25
6.3 96 0.150 65 ‘
0.063 62

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X

Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@norweéi.co.uk
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PARTICLE SIZE DISTRIBUTION

NORWEST ‘3

HOL ST
BS 1377: Part 2: 1950: 8.2, 9.5 o
Iniract no. F12063 Hole ID L
" . roject Aldbrough Gas Storage Fagility Sample no. Ui
Soil description Brown gravelly sandy CLAY. Depth 0.50
Sample type D
Page foft
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Sieve Size (mm)
Fine Madlum' Conrse Fine iMed‘um] Coarse Fina I Medlum! CoArse LS
CLAY SILT SAND GRAVEL coBB
Specimen depth  0.50m Specimen ref.
{PARTICLE SIZE %
Clay: 14 7
Silt: 14 General remarks
{Sand: ag '
Sravel: 33 {
" obbles; 0 L
- - Particle density: 2,65 - Mg/m? Assumed
WET SIEVE DATA SEDIMENTATION DATA
°J Sieve size Cumulative Sieve size Cumulative Equivatent particle Cumulative
“mm % passing mm % passing diameter % passing
mm
75.0 100 5.0 76 0.0478 27
63.0 100 3.35 72 0.0343 25
50.0 100 2.00 67 0.0246 23
7.5 100 1.18 64 0.0176 22
28.0 100 0.600 58 0.0080 19
20.0 94 0.425 54 0.0043 16
14.0 a0 0.300 47 0.0028 15
10.0 86 0.212 38 0.0015 13
6.3 78 0.150 M
0.063 28

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbusy Road, Leeds 1LS11 58X
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PARTICLE SIZE DISTRIBUTION

NDFINE$"I“Q

HOIL.SST
BS 1377: Part 2. 1990: 9.2, 9.5
Jntract no. F12963 Hole ID _ 8H103
. roject Aldbrough Gas Storage Facilily Sample no, 05
Soil description Very stiff dark brown slightly gravelly slightly sandy CLAY. Depth 2.50
Sample type u
Page " 10of1
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Sieve Stze (mm)
Finea Niedlum‘ Coarsae Fino IMediumI Coarso Flne l Madium‘ Coarse
SLAY COBBLE
SILT SAND SGRAVEL
Specimen depth  1.50m Specimen ref.
PARTICLE SIZE %
Clay: 32
Silt: a6 General remarks
1Sand: 24
“3ravel 8
‘obbles: 0 _
. ! Particle density: 2.65 Mag/m® Assumed
) _WET SIEVE DATA "SEDIMENTATION DATA
] Slevesize  Cumulative . Sleve size:  Cumulative Equivalent particle Cumutative
mm % passing mm % passing diameter % passing
mm
75.0 100 5.0 96 0.0454 65
63.0 100 3.35 94 0.0327 61
50.0 1G0 2.00 92 0.0236 56
37.5 100 1.18 80 0.0168 55
28.0 100 0.600 a8 0.0078 46
20.0 100 0.425 86 0.0045 41
14.0 100 0.300 84 0.,0029 35
10.0 a8 0.212 9 0.0015 30
6.3 97 0.150 73
0.063 69

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 0113 2711411 Fax. 0113 2760472 E-mail solls@norwest.co.uk

Approved: ,o_,,%eé




PARTICLE SIZE DISTRIBUTION NOoORWEST O

HOOL ST
BS 1377: Part 2: 1990; 9.2, 9.5 - N
antract no. F12963 _ Hole 1D &
soject Aldbrough Gas Storage Facilily Sample no. to
Soil description Brown slighlly gravelly slightly sandy CLAY, Depth 5.20
Sample type B
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Sieve Size {mm}
Fine |Madtum|Coaraa Flne IMedlum' Coarsa | Fine '|Mealumlcoarse
CLAY . COBBLE
SILT SAND CGRAVEL
Specimen depth  5.20m Specimen ref,
JPARTICLE SIZE %
Clay: 31
Siit; 36 General remarks
Sand; 25
iGravel: 8
- ‘obbles: o :
T ‘ ) - Particle density: 2,65 Mo/m?® Assumed
; ) . " WET SIEVE DATA ' - SEDIMENTATION DATA
{Sievesize  Cumulative Sieve size Cumuiative Equivalent particle - ~Cumulative
mm % passing mm % passing diameter % passing
mm
75.0 100 5.0 98 0.0508 63
63.0 100 3.35 94 0.0362 60
50,0 160 2.00 92 0.0257 57
375 100 1.18 g0 0.0182 56
28.0 100 0.800 87 0.0083 48
20.0 100 0.425 85 0.0041 41
14.0 100 0.300 74 0.0029 33
10.0. 98 0212 70 : 0.0015 29
8.3 96 0.150 69 '
’ 0.063 68

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 0113 2711111 Fax. 0113 2760472 E-mall soils@norwest.co.uk

Approved: Gl




PARTICLE SIZE DISTRIBUTION NoRWEST

HOL.ST
- BS 1377: Part 2: 1990: 9.2, 9.5
.ontract no. Fl2963 - : ~ |HolelD BH104
‘roject . Aldbrough Gas Slorage Facility Sample no. 02
Soil description Very stiff brown slightly gravelly slightly sandy CLAY, Depth 1.20
Sample type U
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Sieve Size (mm)
Fine I Medluml Coarseae Fine IMadlurhl Coarsoe Finea I Madiurm | Coarsa COBBLE
chay SILT SAND SRAVEL
Specimen depth  1,20m Specimen ref.-
PARTICLE SIZE %
JClay: 37
Silt: 37 General remarks
Sand: 21
Gravel: 5
obbles: 0
. Particle density: 265 Ma/m3 Assumed
] . - WET SIEVE DATA SEDIMENTATION DATA
‘Sieve size Cumulative . -  Sieve size Cumulative Equivalent particle Cumulative
mm % passing mm % passing diameter % passing
mm
75.0 100 5.0 97 0.0506 72
63.0 100 3.35 96 0.0361 - 68
50.0 100 2.00 95 0.0257 65
37.5 100 1.18 93 0.0182 63
28.0 100 0.600 91 0.0083 55
20.0 100 0.425 80 0.0042 51
14.0 100 0.300 as 0.0029 41
10.0 a9 0.212 83 0.0015 35
6.3 98 0.150 78 -
0.063 75

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewsbury Road, Leeds L.S11 58X .
Tel. 0113 2711111 Fax. 0113 2760472 E-mail solis@norwest.co.uk

{Approved: g




PARTICLE SIZE DISTRIBUTION

N LIEST q

HOLLST
_ BS 1377: Part 2: 1990: 8.2, 9.5 (o
. .ontract no. F12663 : Hole iD .
‘roject Aldbrough Gas Storage Facility Sample no. 13
Sail description Firm to stiff dark brown slightly sandy CLAY. Depth 6.00
‘ Sample lype U
Page 10of1
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" Sieve Size {mm)
Flne Medlur‘n—[c':r-su Fino !Mcdluml Coarse Firne ‘Madluml Toarso
chlAaY : coOBBLE
SILT SAND GRAVEL
Specimen depth  6.00m Specimen ref.
PARTICLE SIZE %
{Clay: 33
SHt: 45 General remarks
1Sand: 21
Gravel; 1 -
Sobbles: 0 _
- ‘ Particle density: 2,65 Ma/m?® Assumed
. - WET SIEVE DATA . SEDIMENTATION DATA
Sleve size Cumulative Sieve size Cumulative Equivalent particle © Cumulative
mim % passing mm % passing diameter % passing
mm
75.0 100 5.0 160 0.0502 78
63.0 100 3,35 a9 0.0360 69
50.0 100 2.00 99 0.0257 63
37.5 100 1.18 97 0.0183 60
28.0 100 0.600 88 0.0083 50
20.0 100 0.425 85 0.0044 41
14.0 100 0,300 93 0.0029 38
10.0 100 0.212 82 0.0015 31
6.3 100 0.150 &0
0.063 79

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X

Tel. 0113 2711111

Fax. 0113 2760472 E-mall solls@norwest.couk

4

YApproved:




PARTICLE SIZE DISTRIBUTION NoORWwEST 9
HEL. ST
: BS 1377: Part 2: 1990: 9.2, 9.5
* aptract no. F12063 Hole ID BH105
.oject Aldbrough Gas Slorage Facllity Sample no. 03
Soil description Reddish brown slightly gravslly slightly sandy CLAY. Depih 0.60 ¢
Sample type B
Page 1of 1
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Sieve Size {mm)
’ Firne I Mediam I Coarse Flno IMediumlc:aarso Fine I Medluml Coarso
LAY sSILT SAND  GRAVEL CoBBLE
Specimen depth  0.60m Specimen ref,
PARTICLE SIZE %
Clay: 338
Silt: 43 General remarks
Sand; 17
-TTravel: 2
abbles: 1]
: Particle density: 2.65 Mg/m? Assumed
- WET SIEVE DATA SEDIMENTATION DATA
| Sievesize  Cumulative ‘Sieve size Cumulative Equivalent particle " Cumulative
mm % passing mm % passing diarneter % passing
mm
75.0 100 5.0 a9 0.0456 77
63.0 100 3.35 99 0.0329 72
50.0 100 2.00 23 0.0237 67
375 100 1.18 08 0.0168 66
28.0 100 0.600 97 0.c077 60
20.0 100 0.425 96 0.0046 48
14.0 100 0.300 g5 0.0029 42
10.0 100 0.212 30 0.0015 T 36
6.3 100 0.150 85
0.063 82

Norwest Holst Soil Engineering Limited

-Parkside Lane, Dewsbury Road, Leeds LS11 5SX
Tel 0113 2711111__Fax. 0113 2760472 E-mail soils@norwest.co.uk

| AppmvediJ f/évf




PARTICLE SIZE DISTRIBUTION

NGRME—:ETO

HOL.ST
BS 1377: Part 2: 16890: 9.2, 9.5 P
“.onfract no. F12963 Hole ID E
roject Aldbrough Gas Storage Facility Sample no. Uy
Sotl description Brown slightly gravelly stightly sandy CLAY. Depth 3.20
Sample type B
Page 1of1
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Sieve Size (imm)
Fine I l\hudlg.lm I Coarse Fine IMleurril Coarse Fine I Madluml Coarse cOBBLE
cEAaY ST SAND GRAVEL, '
: ‘ Specimen deptﬁ 3.20m Specimen ref.
{PARTICLE SIZE % '
[Clay: 32
1silt: 42 General remarks
1Sand; 20
Gravel: 6 {
Zobbles: 0
' e - Particle density: 265 Mg/m® Assumed
. . . WET SIEVE DATA SEDIMENTATION DATA
"} Sieve size Cumulative Sieve size Cumulative Equivalent particle Cumulative
: mm % passing mm % passing diameter % passing
mm
75.0 100 50 897 0.0489 &7
63.0 100 3.35 96 0.0358 61
50.0 100 2.00 94 0.0257 54
375 100 1.18 92 0.0182 53
28.0 100 0.600 g0 0.0083 44
20.0 100 0.425 88 0.0044 37
14.0 100 0,300 a7 0.0029 34
10.0 100 - 0.212 85 0.0015 31
8.3 a8 0.150 82
0.063 76

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@norwest.co. uk

| Approved: %{




PARTICLE SIZE DISTRIBUTION NOELWE ST
HOL =T
BS 1377: Part 2: 1990: 9.2, 8.5 ,
V" Tontract no. F12963 . - Hole ID BH1:
~rofect Aldbrough Gas Slorage Facility Sample no. 22
Soil description Soft dark brown slightly clayey SAND. Depth 8.5
Sample type u
Page ) 1 of
100 m [T
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” Sieve Size {mm)
CLAY Firner TMadlun-n i Coarsea Fina imv;d!un\! Sorsirseey Finea I Mardium I Coarsa cCOoOBEL|
' . sSiLT SAND - GRAVEL -
T Specimen depth  8.50m Specimen ref.
PARTICLE SIZE %o
Clay: 11 ]
1Silt: 12 General remarks
Sand: 70 :
Gravel: 7
Cobbles:- - ¥ _
{Particle density: 2.65 Mg/m? Assumed.
: WET SIEVE DATA SEDIMENTATION DATA
Sieve size Cumulative Sieve size Cumulative Equivalent parlicie Cumulativ
mm % passing mm % passing diameter % passing
mm
75.0 100 5.0 98 0,0531 22
63.0 100 3.35 97 0.0377 21
500 100 2.00 893 0.0259 19
37.5 100 118 a87. 0.0190 18
28.0 100 0.600 75 . 0.0085 18
20.0 100 0.425 64 0.0042 16
14.0 100 0,300 52 0.0029 13
10.0 100 0.212 38 6.0015 10
6.3 93 0.150 29
0.063 23
Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
: Tel. 0113 2711111 Fax. 0113 2760472 E-mall soils@norwest.co.uk
Approved: ﬂ,_g ' '




PARTICLE SIZE DISTRIBUTION NoORNEST 9

HOL.ST
.BS 1377: Part 2: 1880: 9.2, 9.5 o
- Jntract no. F12963 : C Hole ID E ;
5 roject Aldbrough Gas Storage Facility Sample ro. U
Soil description Reddish brown slightly gravelly stightly sandy CLAY. Depth 1.80
Sampie type D
Page 1 of 1
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Sieve Size {mm)
CLAY Fine | Mediumi CcCoarse Fine lMadlumi Coarse Flne I Modlurnl Coarse GOBBLE
SILT . SAND GRAVEL
Specimen depth  1.80m Specimen ref, -
IPARTICLE SIZE %
Clay: 36
Siit: 44 General remarks
Isand: 15
Gravel: 5 : ' : fi
" iobbles: 0 A
Y Particle density: . 285 Ma/m® Assumed
; WET SIEVE DATA : SEDIMENTATION DATA _
1 Sieve size Cumulative Sieve size Cumulative Equivalent particle Cumulative
' mm % passing mm % passing diameter % passing
: mm
75.0 100 5.0 a7 0.0441 76
63.0 100 3.35 a6 0.0318 71
50.0 100 2,00 85 0.0229 67
37.5 100 1.18 93 0.0164 a4
28.0 100 0.600 92 - 0.0077 53
20.0 100 0.425 90 0.0043 45
14.0 100 0.300 89 D.0028 a9
10.0 g9 0.212 85 . 0.0014 34
6.3 _ 98 0.150 82
0,063 81
(
Norwest Holst Soil Engineering Limited - J

‘Parkside Lane, Dewsbury Road, Leeds LS11 85X
Tel, 0113 2711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk

{Approved: /,%,{




PARTICLE SIZE DISTRIBUTION NORLessT ¢
HO=T
BS 1377: Part 2: 1990: 8.2, 9.5 )
ontract no. F12063 Hole ID BH10¢
‘roject Aldbrough Gas Storage Facility . ' Sample no. 04
Soll description Brown slightly gravelly slightly sandy CLAY. Depth 1.50
Sampletype D
Page . 10of1
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Sieve Size (mm)
Flne Madiurm l Coarse Fine ‘Mnd!um[ Coarse Flne l Madluml Coaran
cStayY SILT _ SAND _ GRAVEL coBBLE
| Specimen depth . 1.50m Specimen ref.
J|PARTICLE SIZE %
Clay: 27
Silt: 40 General remarks
Sand: 286
Gravel: 7
~ Sobbles: 0
) Particle density: 265 Malim?® Assumed
: WET SIEVE DATA SEDIMENTATION DATA
] Sieve size Cumulative Sieve size Cumulative ~ Equivalent particle "‘Cumnulative
mm % passing mm % passing diameter % passing
mm
75.0 160 5.0 96 0.0459 860
63.0 100 3.35. 95 0.0330 57
50.0 100 2.00 93 0.0237 53
375 100 1.18 91 0.0170 50
28.0 100 0.600 88 0.0079 : 42
20.0 100 0.425 86 0.0040 : 36
14.0 89 0.300 85 0.0028 3o
10.0 99 0.212 82 0.0015 25
6.3 a7 0.150 79
0.063 68
Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 §SX
Tel. 0113 2711111 Fax, 01132760472 E-mail soils@norwest.co,uk
Approved: /M




PARTICLE SIZE DISTRIBUTION

NIJRNEST‘Q

HEOLEST
BS 1377: Part 2: 19980: 8.2, 9.5 T
ontract no. F12963 Hole ID i .
roject Aldbrough Gas Storage Facility Sample no. 02
Soit description Dark brown slightly gravelly slightly sandy CLAY. Depth 0.60
Sample type D
Page 10f1
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Sieve Size {mm}
. Fine qulum[t‘:camn Fine ‘Mndtuml Coarse Fine ] Medlum! Coarse
CLAY CcCOBBLE
SILT SAND GRAVEL
Specimen depth  0.60m Specimen ref.
JPARTICGLE SIZE %
JClay: 36
Silt: 41 General remarks
Sand: 19
Gravel: 4 K
robbles: 0
S ~ . Particle densily: 2.65 Magim? Assumed
: . WET SIEVE DATA SEDIMENTATION DATA
-1 Sieve size Cumulative Sieve size Cumulativé Equivalent particle " Cumulative
' mm % passing mm % passing diameter % passing
mm
75.0 100 5.0 98 0.0450 74
63.0 100 335 a7 - 0.0324 69
50.0 100 2.00 96 0.0233 64
37.5 100 1.18 24 0.0166 62
28.0 100 0.600 92 0.0077 52
20.0 100 0.425 o1 0.0052 438
14.0 100 0.300 a0 0.0030 40
10.0 100 0.212 85 0.0015 34
6.3 100 0.150 80
0.063 78
Norwest Holst Soil Engineering Limited
farkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 0413 2711111 Fax 0113 2760472 E-mall soils@norwest.co.uk
Approved: %
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PARTICLE SIZE DISTRIBUTION

NI:IFINESTQ

HEIL.LEST
BS 1377: Part 2: 1990: 9.2, 9.5
.ontract no, F12963 Hole ID BH110
roject Aldbrough Gas Storage Facility . Sample no. 02
Soif description Very stiff brown slightly gravelly slightly sandy CLAY. Depth 1.00
Sample type u
Page 10of1
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Sieve Size (mm)
Fina |[Medium| coarse]  Fine  [Medium] coarse | Fine [modium|coame COBBLE
LAY SILT SAND GRAVEL
Specimen depth  1.00m Specimen ref.
|PARTICLE SIZE %
{Clay: 31
1Siit: 40 General remarks
- |Sand: 19
Gravel: 11
‘obbles: 0
' : Particle density: 2.65 Ma/m? Assumed
L WET SIEVE DATA SEDIMENTATION DATA
‘Sieve size Cumulative Sieve size Cumulative Equivalent particle Cumulative
mm % passing mm % passing diameter % passing
: mm
75.0 100 5.0 92 0.0523 69
63.0 100 3.35 91 0.0373 64
50.0 100 2.00 89 0.0265 60
37.5 100 1.18 88 0.0188 58
28.0 100 0.600 86 0.0084 56
20.0 100 0.425 85 0.0047 41
14.Q 94 0.300 83 0.0030 35
10.0 93 0.212 a1 0.0015 29
6.3 92 0150 78
0.063 - 71

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 5SX

Approved:

Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@narwest.co.uk
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PARTICLE SIZE DISTRIBUTION

NoRwesT ¢
L HOLLE=ET
BS 1377: Part 2: 1890: 8.2, 9.5 R
.onlract no. F12¢63 Hole iD ‘ X
Aroject Aldbrough Gas Storage Facility Sample no. el
Soil description Brown slightly clayey SAND and GRAVEL. Depth 1.00
i Sample type u
Page iof1
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‘Sieve Size (mm)
Flne: | Mediuun] Coarsd Fhna lMcadlLu“ Coarse Fina ]M':-dlurn I Coarse —oBBLI
LAY SILT SAND GRAVEL :
- Specimen depth  1.00m Specimen ref,
IPARTICLE SIZE %
jClay: 7
Isilt: 12 General remarks
1Sand:; 37 Sample size was insufficient lo be representative of particle size distribt
Gravel; 44 _
Cobbles: 0 : ;.
. Paricle density: 2.65 Mgim? Assumed
3 . " WET SIEVE DATA SEDIMENTATION DATA
Sleve size Cumulative - Sieve size Cumulative Equivalent parlicle Cumulativ
] mm % passing mm % passing diameter % passin
mm
75.0 100 5.0 59 0.0520 19
63.0 100 3.35 57 0,037 17
50.0 100 2.00 58 0.0285 16
375 100 1.18 54 0.0188 15
28.0 100 0.600 51 0.0085 12
20,0 0.425 48 0.0044 10
14.0 0.300 43 0.0029 8
10.0 0.212 32 0.0015 7
6.3 0.150 25
0.063 18

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X

{Approved: 27 /

Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk
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PARTICLE SIZE DISTRIBUTION

NEJFINE:ET‘:

HOLST
BS 1377: Part 2: 1990: 9.2, 9.5 _
Jniract no. F12963 Hole ID BH112
. roject Aldbrough Gas Storage Facility Sample no. 01
Soil deseription - Brown sandy CLAY. Depth 1.00
Sample type b
Page 1of1
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' Sieve Size (mm)
.- Fine I Medluml Coarse Flae ‘Madluml Coarse Fine l Mediuml Coarso COBBLE
chay siLT SAND. SRAVEL
Specimen depth  1.00m Specimen ref.
PARTICLE SIZE % ;
Clay: 37
Sill: 28 General remarks
Sand: 35
Sravel: 1
+abbles: 0
Particle density: 2.65 Ma/m® Assumed
: WET SIEVE DATA SEDIMENTATION DATA
'| Sieve size Cumulative Sieve size Cumulative Equivalent paricle Cumulative
' mm % passing mm % passing diameter % passing
mm
75.0 100 5.0 99 0.0458 61
63.0 100 335 29 0.0330 §7
50.0 100 2.00 99 0.0236 54
37.5 100 1.18 98 0.0168 52
28.0 100 0.600 96 0.0077 47
20.0 100 0.425 93 0.0045 43
14.0 100 0.300 89 0.0028 39
10.0 100 - 0.212 74 0.0014 35
6.3 100 0.150 69
0.063 65

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 01132711111 Fax. 0113.2760472 E-mail solls@norwest.co.uk

Approved: //4%04




PARTICLE SIZE DISTRIBUTION

NoRwEST ¢
HOL.='T
BS 1377: Part 2: 1990: 9.2, 9.5 -
ontract no. F12963 Hole ID Co
roject Aldbrough Gas Storage Facility Sample no. us
Soll description Brown slightly sandy gravelly CLAY. Depth 1.80
Sample type D
Page 1 of 1
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Sieve Size (mm)
. o ql;‘ine t AT i c-::;:sz_-;-l o E’-:l-l;.e__ﬁﬂ\;lodl.;xr;i“s;az:;—;; g Fi_:n; i ! Mc.:diula:E COnrse
LAY i - e Rl i L COBELE
e e BT i SAND . . LSRAVEL
Specimen depth  1.80m Specimen ref.
JPARTICLE SIZE %
{Ciay: i1
Siit: 10 General remarks
Sand: 28 Sample size was insufficient o be representative of parlicle size distribu
Gravel: 50 !
Sobbles: 0 .
: Paricle density: 265 Ma/m® Assumed
B I S WET SIEVE DATA . SEDIMENTATION DATA
"~ { Sieve size Curnulative Sleve size Cumulative Equivalent parlicle Cumulativ
mm % passing mm % passing diameter ' % passing
mm
75.0 - 100 5.0 58 0.0517 21
63.0 100 3.35 b5 0.0368 20
50.0 100 2.00 50 0.0261 18
37.5 100 1.18 47 0.0185 18
28.0 90 0600 43 0.0084 15
20.0 ‘83 0.425 39 0.0053 14
14.0 72 0.300 34 0.0032 12
10.0 67 0.212 28 0.0016 11
6.3 60 0.150 25
’ 0.063 22

Norwest Holst Soil Engineering Limited

. Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 0113 2711141 Fax. 0113 2760472 _E-mail soils@norwest.co.uk

JApproved: §%

i——




PARTICLE SIZE DISTRIBUTION

NHRNEZETO

HOLLEST
BS 1377: Part 2: 1990: 8.2
- ‘ptract no. F12063 Holo ID BH112
rroject Aldbrough Gas Storage Facility Sample no. . 06
Soil description Brown slightly sandy GRAVEL. Depth 2.60 1
Samplatype -~ B
Page " 1ofi
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Sieve Size {mm)
Fina |Madium|coarse| Fina [Medtum| Gearse | Fine { Modium| Coarse
GLAY COBBLE
B SILT SAND GRAVEL
Specimen depth  2.60m Specimen ref.
IPARTICLE SIZE %
; Siit and clay: 11 General remarks
-|Sand: 27
- sravek. 62
“Zobbles: 0
: . WET SIEVE DATA .
| Sievesize”  Cumulative Sieve size  Cumulative
mm % passing mm % passing
750 400 5.0 59
63.0 100 3.35 48
50,0 100 2.00 38
37.5 100 1.18 32
28.0 100 0.600 25
200 a7 6.425 22
14.0 &8 0.300 20
10.0 78 0.212 14
6.3 65 0.150 i3
0.063 11

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewsbury Road, Leeds LS11 §SX
Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk

| Apbrove(_i: /M



PARTICLE SIZE DISTRIBUTION NoRuEsT 9
HEL=T
BS 1377: Part 2: 1980: 9.2, 8.5 e
ntract rio. F12063 Hole 1D Bt
rFroject Aldbrough Gas Storage Facility Sample no. L
Soil description Dark brown slightly gravelly slightly sandy GLAY, Depth - 480 1
Sample type D
Page 10f1
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Sieve Size (mm)
' Fine ' Mezilum ' Coarse Flno |_Madlum] Coardo Flne I Modium I_coar.-.;e
CLAY COBBLE
_. sSILT SAND SRAVEL
Specimen depth  4.80m Specimen ref.
PARTICLE SIZE %
{Clay: 29
1Silt: 37 General remarks
XSand: 24
. 3ravel 11 i
sobbles: 0
Particle densily: - Mgfm® Assumed
WET SIEVE DATA - SEDIMENTATION DATA
Sieve size Cumulative Sieve size Cumulative Equivalent particle Cumulative
mm % passing mm % passing diameter % passing
mm
75.0 100 5.0 94 0.0432 62
63.0 100 3.35 92 0.0313 58 -
50.0 100 2.00 89 0.0225 55
375 100 118 86 0.0163 51
28.0 100 0.600 83 0.0075 44
20.0 100 0.425 81 0.0040 36
14.0 a8 0.300 79 0.0027 32
10.0 06 0.212 73 0.0014 26
6.3 95 0.150 69
: 0.063 66
‘Norwest Holst Soil Engineering Limited
Parkside Lane, Dewshury Road, Leeds LS11 58X
Tel. 0113 2711111 Fax. 0113 2760472 E-mall solls@norwest.co.uk
Approved: J%‘J ~




PARTICLE SIZE DISTRIBUTION NORuEST O

HOL.EST
BS 1377: Part 2: 1880: 8.2, 9.5 -
2niract no. F12963 Hole ID BH118
. roject Aldbrough Gas Storage Facility ' Sample no. 02
Soil description Brown slightly gravelly stightly sandy CLAY. Depth 0.60
Sample type . D
Page 1ol
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Sieve Size {mm)
.. Fine Modluml Coarse Fine IMediuml Coarse Flne | Medium l Coarsa
CLAY cCOBBLE
T sSILT SAND GRAVEL .
Specimen depth  0.60m Specimen ref.
PARTICLE SIZE %
Clay. 43 .
Siil: 24 General remarks
Sand: 24
~Sravel: 9
“obbles: 0 :
Pariicle densily: 2.65 Ma/m? Assumed
WET SIEVE DATA SEDIMENTATION DATA
| sieve size  Cumulative Sieve size Cumulative Equivalent particle ~ Cumulative
: mm % passing mm % passing diameter .~ % passing
mm
75.0 100 5.0 93 0.0483 66
63.0 100 3.35 82 0.0343 64
50.0 100 2.00 a1 0.0245 61
3156 100 1.18 89 0.0174 60
28.0 100 0.600 g6 0.0081 55
20.0 100 0.425 85 0.0056 51
14.0 100 0,300 82 0.0031 46
10.0 100 _ 0.212 74 0.0015 41
6.3 100 0.150 70
0.063 67

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds L811 58X

Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk

Approved: Aﬂ/%{é




PARTICLE SizE DISTRIBUTION

NoRweEsT O

HOL. ==Y
BS 1377: Part 2: 1990: 8.2, 8.5 .
ntract no. F12963 Hole ID B o}
rroject Aldbrough Gas Storage Facilily Sample no. 05 -
Soil description Brown slightly gravelly slightly sandy CLAY. Depth 0.80 r
1- - Sample type B
Page 1of1
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Sieve Size (mm)
" Flove l Medlumjgoamu Flhe IMocIIUrnl Coarsea Fine I Medluml Coarse
CLAY COBBLE
_ SILT SAND GRANEL,
3 Specimen depth 0.80m Specimen ref.
FARTICLE SIZE %
{Clay: 45
Silt: 26 General remarks
Sand: 27
Sravel: 3
--30bbles: 0
. ) : Particle density: Ma/m? Assumed .
WWET SIEVE DATA SEDIMENTATION DATA
'] Sieve size Cumulative Sleve size ©~ Cumulative Equivalent particle Cumulative
mm % passing mm % passing diameter % passing
' mm
75.0 100 50 98 0.0467 68
63.0 100 3.35 98 0.0333 66
50.0 100 2.00 97 0.0238 63
375 100 118 98 0.0169 61
28.0 100 0.600 - 94 0.0077 55
20.0 100 0.425 92 0.0044 51
14.0 100 0.300 90 0.0028 47
10.0 93 0.212 85 0.0014 43
6.3 g9 0.150 80
0.063 71

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 01132711111 Fax. 0113 2760472 E-mall soils@norwest.co.uk

| Approved: (ﬂ{




PARTICLE SIZE DISTRIBUTION

NORWES'T 0

HLL ST
i BS 1377 Pait 2: 1990: 9.2, 9.5
- Mract no. F12963 Hole ID | BH113
|Project Aldbrough Gas Storage Facility Sampleno. 08
Soil description Brown slightly clayey sandy GRAVEL, Depth 2.50 n
Sample type B8
Page 10f1
100 /
80 4
80 - //
a‘?. o
' § 70 b
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5 e 4
g wof : d
§ il |
3] »
g ® L/
201 e
10 i ST camend
0
Sieve Size (mm)
Fine ‘ Madlum I Coarss Fine ‘Medlum' Coarso Fine I Madluml Coarse oo B;LE
cl"iv SILT SAND GRAVEL
! Specimen depth  2.50m Specimen ref.
{PARTICLE SIZE %
1Clay: 6
Silt: 10 General remarks
Sand: 30
Jravel: 83
~0Obbles: 0
Particle densily: 265 Mg/m?® Assumed
WET SIEVE DATA . SEDIMENTATION DATA
Sieve size = Cumulative Sieve size Cumulative Equivalent particle Cumulative
mm % passing mm % passing diameter % passing
mm
75.0 100 5.0 64 0.0483 16
63.0 100 3.35 56 0.0346 15
50.0 100 2.00 A7 0.0248 14
7.5 97 1.18 4 0.0176 : 13
28.0 g0 0.600 35 0.0081 1"
20.0 85 0.425 32 0.0041 9
14.0 77 0.300 29 0.0028 7
10.0 73 0.212 24 0.0015 6
6.3 67 0.150 20
0.063 17

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 5SX

Tel. 0113 2711111 Fax. 0113 2760472

£-mail soils@norwest.co.uk

Approved: W




PARTICLE SIZE DISTRIBUTION

NOEmEST 9

HEOal.=T
: BS 1377: Parl 2: 1980: 9.2, 9.5 .
' .ntract no.- F12963 ’ {Hole D T
Project Aldbrough Gas Slorage Facility Sample no. 03
Solil description Reddish brown slightly gravelly slightly sandy CLAY. Depth 1.00 ¢
Sample type B
Page 1 of 1
100 _____,___,..—-—"“‘" m
80 14
80
S 70 A
2 1A
‘h 60 =
8 |
g’. - /'/
g 4 7 |
g PN ;
20
10
° A [
e g g§§ ® 8 ~ ° ¥ 8 ¥y
(%] o -
Sieve Size {mm)
LAY Fine | Modlurm lvcoarse Fine Iqulumanrsc Fine | Mudlum' Coarse COBELE
. SILT SAND GRAVEL
Specimen depth  1.00m Specimen ref.”
TPARTICLE SIZE %
{Clay: 30
Siik: 42 General remarks
Sand:. 20 )
Sravel: 8 {
robbles: 0
. Paricle densily: 2.65 Ma/m?® Assumed
; WET SIEVE DATA - SEDIMENTATION DATA
'] Sieve size Cumulative Sleve size Cumulative Equivalent particle Cumulative
©omm % passing mm % passing diameter % passing
mm
75.0 100 5.0 a5 0.0454 67
63.0 100 3.35 94 0.0327 63
50.0 100 2,00 92 0.0235 59
3756 100 1.18 91 0.0168 56
28.0 99 0.600 89 0.0078 46
20.0 99 0.425 87 0.0040 38
14.0 o8 0.300 86 0.0027 33
10.0 g7 0.212 81 0.0015 28
6.3 96 0.150 76
0.063 73

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewshury Road, Leeds LS11 85X
Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk

Approved: ﬁaoé




PARTICLE SIZE DISTRIBUTION noPuesT 9
HOLST
P _ BS 1377: Part 2: 1890: 9.2, 9.5
‘ niract no. F12963 Hole ID TP219
rroject Aldbrough Gas Storage Facility Sample no. 03
Soil description Brown and grey slightly gravelly slightly clayey SAND. Depth 4.00 |
: ' Sampletype + B
Page 4 of 1
100
i/
g) i
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80 /
g 70 ’/
2 i
-g 60 — 7
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L1 H=1-
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20 T
10
0 p Xy o )
e § 8§ 8 8 o ®oF ¥
(3% (o]
Sieve Size (mm)
. Flria i Medium ‘ Coarse Fine IMcdiuml Conrsa Fine | quluml Conrsea COBBLE
LAY - sSILT SAND GRAVEL
Specimen depth  1.00m Specimen ref,
JPARTICLE SIZE % .
jClay: 15
Silt: 9 General remarks
£y |Sand: 73 Sample size was insufficient fo be representative of parlicle size distributi
é “Sravel - 2
.obbles: 0
. . Parlicle densily: 2.65 Ma/m?® Assumed
: I WET SIEVE DATA _ : SEDIMENTATION DATA
-1 Sieve size Cumulative Sieve size '~ Cumulative Equivalent particle Cumulalive
mm % passing mm % passing diameter % passing
mm
75.0 - 100 5.0 99 0.0502 23
63.0 100 3.35 99 0.0358 22
50.0 100 2.00 a8 0.0255 21
371.5 100 1.18 g5 0.0181 20
28.0 100 0.600 87 0.0082 19
20.0 100 0.425 79 0.0041% 17
14.0 100 0,300 66 0.0028 16
10.0 100 0.212 35 0.0015 15
6.3 100 0.150 26
. 0.063 25
; N i
t Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds L811 5SX
Tel. 0113 2711111 Fax. 0113 2760472 E-mall soils@norwest.co.uk
Approved: W,:,g_




PARTICLE SIZE DISTRIBUTION

NoOEwEsT 9

: HOLST
BS 1377: Parl 2; 1990: 8.2, 9.5 (’- ;o
wntracl noe. 120863 Hole ID T
rroject Aldbrough Gas Storage Facllily Sample no. us
Soil description Orangish brown and grey slighty gravelly very sandy CLAY. Depth 1.00 |
' Sample type B
Page 1of1
100 T
<tl ,
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]
Sieve Size (mm)
Firne ‘ Madium I Coarse Fina IMndlum] Coarso Fine l Mediorn | Coarse coB BLE
LAY ST SAND GRAVEIL
i Specimen depth  1.00m Specimen ref.
fPARTICLE SIZE %
IClay: 29
- {Silt: 15 General remarks
{Sand: 54
.Bravel: 2 i
Sobbles: 0
T Particie density: 2.65 Ma/m?® Assumed
- . \WET SIEVE DATA SEDIMENTATION DATA
{ Sieve size Cumulative Sieve size Cumulative Equivalent particle Cumulative
mm % passing mm % passing diameter % passing
mm
75.0 100 5.0 99 0.0510 42
63.0 100 3.3 09 0.0363 39
50.0 100 2.00 98 0.0259 37
375 100 1.18 97 0.0183 36
- 28.0 100 0.600 84 0.0083 34
20.0 100 0.425 91 0.0042 3
14.0 100 0.300 86 0.0028 30
10.0 100 0.212 56 0.0015 28
6.3 99 0.150 45
: 0.083 44

‘Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 68X

~1Approved; 8}( :G‘K

Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk
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PARTICLE SIZE DISTRIBUTION

N::nmE:s'r‘)

MO =T
. BS 1377: Part 2: 1890: 8.2
* tract no. F12963 Hole 1D TP220
"l 10ject Aldbrough Gas Storage Facility Sample o, 06
Soil description Brown slightly clayey SAND. Depth 200 r
Sampletype . B
Page 4ofl
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o O o o o ™ N o 1
g § 8§ 5 o 5B
Sieve Size (mm)
. Fine Mo dium ‘ Coarsa Fino andluml Coarse Fine l Modiumi Coarso
LAY - COBBLE
SILT SAND GRAVEL
Specimen depth  2.00m Specimen ref.
PARTICLE SIZE %
Silt and clay: 4] General remarks
Sand: a3
-yravel: 1
obhles: 0
WET SIEVE DATA
Sieve size Cumutative Sieve size Cumulative
mm % passing mm % passing
75.0 100 5.0 100
- 63.0 100 3.35 100
50.0 100 2.00 99
315 100 1.18 89
28.0 100 0.600 a7
20.0 100 0.425 g4
14.0 100 0.300 85
10.0 100 0.212 a5
6.3 100 0.150 15
0.063 6

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 0143 2711111 Fax. 0113 2760472 E-mail solls@norwest.co.uk

q

Approved: -




PARTICLE SIZE DISTRIBUTION

NORWE ST Y

. HOL ST
: BS 1377: Part 2: 1980 9.2 i
antract no. F12063 S Hole ID L
5. raject Aldbrough Gas Storage Facility Sample no. 06
Soil description Brown slightly clayey slightly sandy GRAVEL. Depth 2.00
Sample type ) B
Page 10ft
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Sieve Size (mm)
Fine I Maa[uml Conrso Fine |Mediuml Coarse Finea I Medium I_Goarsu COBBLE
LAY SILT SAND SRAVEL
Specimen depth  2.00m Specimen ref.
IPARTICLE SIZE %
| Silt and clay: 13 General remarks
Sand: 19
Gravel: 68 i
" “obbles: 0
WET SIEVE DATA
Sieve size Cumulative Sleve size Cumulative
mm % passing mm % passing
75.0 100 5.0 47
63.0 100 3.35 a9
50.0 100 2.00 3z
375 g5 1.18 27
28.0 88 0.600 23
20.0 8¢ 0.425 21
14.0 72 0.300 19
10.0 63 0.212 15
6.3 51 0.150 14
) 0.063 13
. . R . . P
Norwest Holst Soil Engineering Limited
. Parkside Lane, Dewsbury Road, Lesds LS11 58X -
Tel. 0113 2711111  Fax. 0113 2760472 E-mail soils@norwest.co.uk
Approved: @] '
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

Nunmr:':s-ro

Test method: BS1377: Part 4: 1890: Clause 3 HOL =T
Sontract no. F12963 , Hole ID TP208
Project Aldbrough Gas Storage Facility Sample no. 06
Soll Description  Reddish brown slightly gravelly CLAY. Depth 200 n
Sample lype AMAL
Page odofd
1.90 ‘ - = — =+ 3% Ajr volds
= ===~ 5% Alrvolds
— — — = 10% Al
1.85
0
E 1.80
[=)]
=
2
122}
|
1]
o
2 175
Q
1.70 " \ \ \
\ * *
\ N ? N
\ . \
\\ \
\ K \
1.65 . R .
10 15 20 25 30 3
Moisture content %
3 Makirﬁum drf densiy 1.80  Mg/m? Experimental points
{optimum molsture content 16 % Moisture content % Dry Densily Ma/m?*
{Corrected maximum dry density for 10.8 : . 1.70
removal of gravel 1.80  Mg/m® 13.6 1.76
Nat 16.2 1.80
18.1 1.78
Method of compaction - 2.5 kg Rammer 20.1 1.69
|Batches tested Separale baiches tested
Particle density Assumed 265 Mag/m?
Gravel retained on 20mm sleve 1 %
Gravel retained on 37.5mm sieve 0 %

Amalgamation
General remarks

TP206,06,B.2.00m+TP207,06,8,2.00m.

Norwest Holst Soil Engineering Limited
Parkslde Lane, Dewsbury Road, Leeds LS11 68X

Tel. 0113 2711111 Fax, 0113 2760472 E-mall soils@norwest.co.uk

Approvedaj/%é




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

_ Test method: BS1377: Part 4: 1990: Glause 3 H 5"{" ;
Contract no. F12963 : Hole ID b
Project Aldbrough Gas Storage Facility Sample no. us
Soll Description  Reddish brown slightly gravelly CLAY. Pepth 1.00

Sample {ype AMAL
Page 1of1
1.90 *
\\ = = - +0% Alr voids
" ~ v e 5% Alr volds
R N — — — -10% Airv
\‘ L] \ ]
. Y
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E 1.80
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ooy ,
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et
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2 175
e
1.70 \
!\ .
\\
b Y
1.65
Moisture content %
. Maximum dry density 179  Ma/m? Experimental poinis
- {Optimum maisture content 16 % Moisture content %  _ Dry Densily hMg/m®
".{Corrected maximum dry density for : 12.0 . 1.72
removal of gravel 1.79 Ma/m? 14.4 1.77
: Nat 16.8 1.78
‘ 19.6 173
Method of compaction 2.5 kg Rammer 214 1.66
Batches tested Single specimen
Particle density Assumed 2,65 Mgfm®
Gravel retained on 20mm sieve 1 %
Gravel retained on 37.5mm sieve 0 %
Amalgamation TP211,03,B,1.60m+TP211,06,B,2.00m.
General remarks Test performed on specimen unsuitable due to gravel content.
Norwest Holst Soil Engineering Limited o

Parkside Lane, Dewsbury Road, Leeds LS11 58X

Approved: j/’@.{

Tel 0113 2711111 Fax. 0113 276{1472 E-mait soils@norwest.co.uk
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DRY DENSITY/ MOISTURE CONTENT RELATIONSHIP

Test method: BS1377: Part 4: 1990: Clause 3 HOL.=T
. 'Contractno.  F12983 . | Hole ID TP212
Project Aldbrough Gas Storage Facility Sample no. 03
Soil Description  Browa slightly gravelly CLAY. Depth 1.00
Sample type AMAL
Page “ 1of1

1.90

— - == = - 0% Alr yolds '
""" 5% Alr volds
e — b 10% r
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\ A 5\
1.65 S
12 14 16 18 20
Moisture content %
Maxdimum dry density 1.82 Mg/m® - Experimental points
jOptimum moisture content 16 % Moisture content % Dry Density Mg/m?
. {Comrected maximurn dry density for 12,0 1.73
- Jremoval of gravel 1.82 Ma/m3 14.8 1.81
' Nat 17.2 1.80
19.2 1.73
Method of compaction 2.5 kg Rammer 203 1.67
Batches tested Single specimen
Parlicte densily  Assumed 2.65 Mg/m?
Gravel retained on 20mm sieve 1 %
Gravel retained on 37.5mm sieve o %

Amalgamation
General remarks

TP212,03,B,1.00m+TP212,06,B,2.00m.
Test performed on specimeni unsuitable due to gravel content.

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 §SX

Approved%

Tel. 0113 2711111. Fax. 0113 2760472 E-mail soils@norwest.co.uk




DRY DENSITY 7 MOISTURE CONTENT RELATIONSHIP

NDOIRLEST O
Test method: BS1377: Par 4: 1890: Clause 3 HO. S
Contract no. F12963 ’ Hole 1D T !
Project Aldbrough Gas Storage Facllity Sample no. we
Soil Description  Reddish brown slightly gravelly CLAY. Depth 2.00
' Sample type AMAL
Page 1of1
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N L D 5% Air voids
‘\ — ~ — = 00% Alrvoi
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Moisture content %
{Maximum dry density 1.83 Mo/m* Experimental points o
40ptimum moisture content 16 % Moistusre content % Dry Densily 1._..n?
JCorrected maximum dry density for 10.4 1.78
removal of gravel 1.83 Mg/m?® 128 1.79
14,6 1.82
Nat 15.9 1.79
{Method of compaction 2.5 kg Rammer 171 1.79
18.6 1.73
Batches fested Separate batches tested
Padicle density Assumed 2,65 Mo/m?®
Gravel retained on 20mm sieve %
{Gravel retalned on 37.5mm sleve %

Amalgamation
General remarks

TP223,06,8,2.00m+TP223,09,B8,3.00m.

- Norwest Holst Soil Engineering Limited o
Parkside Lane, Dewsbury Road, Leeds LS11 58X ‘ -
Tel. 0113 2711111 Fax, 0113 2760472 E-mail soils@norwest.co.uk

| Approv_e%




MOISTURE CONDITION VALUE

NOoRuEsT 9

Gravel retained on 20mm sieve

Steepest M tine Steepestfitfino Steepest fil line Steepestfitiine Stsepestfline

0.3

%

LS T
Test method: B81377: Part 4 1990; Clause 5.5
sontract no: F12963 . Hole ID TP204
Project Aldbrough Gas Storage Facility Sample type ~ AMAL
Description Reddish brown slightly sandy gravelly CLAY. Sample no. 03
Depth 100 n
Page 1o0f2
Number of Blows
1 2 3 4 6 8 12 16 24 32 48 64
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0 2 4 8 8 10 -2 - 14 16 18
Molsture Condition Value
Specimen number 1 2 3 4 5
Moisture condition value MCV 11.1 13.1 9.4 7.6 5.5
Moisture content 16.3 15.4 17.8 19.3 21.2 %
Bulk density after compaction 2.15 219 2.12 2.08 2.04 Mg
Dry density after compaction 1.85 1.90 1.80 1.74 1.68 Mg
Hand vane strength after compaction ~ >124 Too stiff 82 66 42 kP:
Method of determining MCV

Remarks Separate batches tested

Specimen depth

1.00m

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tet. 0113 2711111 Fax. 0113 2760472 E-mail solls@norwest.co.uk -

Approved: W




MOISTURE CONDITION VALUE PP,
. . Ol=7T
| Test micthod: BS1377: Part 4: 1990: Clause 6.5 H S
ntract no. F12063 : Hole ID B
Project Aldbrough Gas Storage Facility Sampletype  AMino
Descriplion Reddish brown slightly sandy gravelly CLAY. Sampleno. - 03
- Depth 100 n
Page 20f2
MCV calibration line
25
a] |
20
= - .---‘-"'."- -
ted _
.Eg. i5 e D o e R O
8
o
[/ .
% _ 10
=]
=
5 E
0 f |
0 2 4 6 8 10. 12 14
' Moisture Condition Value MCV
I~ Characterisiics of calibration line determined using linear regression
Intercept ' ‘254
Slope. -0.786
Sensitivity 1.272 MCV per MC%
Correlation -0.994
{ Moisture content v dry density
1.95 :
1.80 -
g e
”‘E& 1.85 " A
o
a 1.80
Q
> 1.75
gt x
1.70
1.65 J-
o 5 10 15 20 2!
Moisture content %
Remarks Separate batches tested - Specimen depth  1.00m

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbuiy Road, Leeds L.S11 58X
Tel. 0113 2711111 Fax. 0113 2760472 E-mail Solls@norwest.co.uk

-—— H

' Appmved: /’;(ﬁ,é




Method of determining MCV

Gravel retained on 20mm sieve

Sleepes! filline Steepes! fil line Sleepesi it lino Steepest it fine Steepest Nt line

0.7

%

MOISTURE CONDITION VALUE NoEesT 9
e § I~ 3y
| Test method: BS1377: Part 4: 1980: Clause 5.5 H
Contract no. F12063 : Hole ID TP207
Project Aldbrough Gas Storage Facilily Sample type B
Description Reddish brown slightly gravelly CLAY. Sample no. 03
Depth 1.00
Page ~1of2
. Number of Blows '
1 2 3 4 6 8 iz 16 24 32 64
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: - - - Molsture Condition Value
Specimen number 1 2 3 4 5
Moisiure condition value MCV 8.0 6.6 12.8 10.9 10,0
Moisture conient 19.9 20.3 15.5 17.1 18.2 %
Bulk densily after compaction 2.08 2.05 219 2.16 2.11 Mag.
Dry density after compaction 1.73 1.1 1.90 1.84 1.78 Mg
Hand vane strength after compaction 85 50 Too stiff >140 94 kP:

Remarks Separate batches tested

Specimen depth

1.00m

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds 1L.S11 58X

Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@narwest.co,uk

|Approved: %




MOISTURE CONDITION VALUE NoRwesT 9
LT
Test method: BS1377: Part 4: 1990: Clause 6.5 HOL-ST
Sontract no. F12963 ) Hole ID T
Aroject Aldbirough Gas Storage Facility Sample type -
Description Reddish brown slightly gravelly CLAY. Sample no. 03
Depth 1.00
Page 20of.
MCV calibration line
25
, 20 1 7
o= T
e, T
3 T
g 15
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133
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B
(=}
S
5 o
[
0 ]
0 2 - 4 6 8 10 12 14
Moisture Condition Value MCV
Characteristics of calibration line determined using linear regression
Intercept ‘ 26.0
Slope -0.808
Sensitivity . 1.238 MCV per MC%
Correlation -0.988
—_— Moisture content v dry density
.95 :
1.80 -
<3
E _
| 2 1.85 N {
%‘ 1.80
5 : o
jo! |
= 1.75
5 "
1.70 =
1.65
0 5 10 15 20 2
Moisture content %
Remarks Separate batches tested Specimen depth  1.00m

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 55X
Tel. 0113 2741411 Fax. 0113 2760472 E-mail soils@norwest.co.uk

Approved: %/‘,
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MOISTURE CONDITION VALUE NORuEST O

HOLLST
2 Test method: BS1377: Part 4: 1990: Clause 6.5
ﬁ © Tontract no, F12963 o Hole 1D TP208
Project Aldbrough Gas Storage Facility Sample type B
Description Reddish brown gravelly CLAY. Sampleno. . 03
Depth 100 n
Page - 1of2
Number of Blows .
1 2 3 4 6 8 12 16 24 32 48 64
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0 2 4 6 8 10 12 14 16 18
' o - - Moisture Condition Value
{Specimen number 1 2 3 4 5
Moisture condition value MCV 1T 5.8 46 8.9 111
Moisture content 18.9 204 223 18.5 171 %
. |Bulk densily after compaclion 2,07 2,04 2.01 212 2.15 Mg/
Dry densily after compaction 1.73 1.69 1.65 1.79 1.84 Mg/
. JHand vane strength after compaction 54 36 28 92 120 kPa
Method of detem]nmg MCV Steepestfitlina Steapest it line Steopestfi line Steepest fitline Steepest it fine

Gravel retained on 20mm sieve

13 %

Remarks Separate batches tested

Specimen depth  1.00m

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 55X
Tel. 0113 2711111 Fax, 0113 2760472 E-mail soils@norwest.co.uk

Approved: /ﬁ,é




MOISTURE CONDITION VALUE

NORWEST 0
Test method: BS1377: Part 4: 1990: Clause 5.5 _ HeLSsT
.ontract no, F12963 .- Hole ID T,
~ roject Aldbrough Gas Storage Facilily Sample type B
Deseription Reddish brown gravelly CLAY. Sample no. 03
. Depth 1.00 r
Page 2o0f2
MCV calibration line
25
20 ' M ]
2 N -
E 3
£ 15
(=]
O
@
.5 10
b
(=]
= .
5 a
0 : - L
0 2 4 6 8 10 12
: Molsture Condition Value MCV
dharacten‘sﬂcs of calibration line determined using linear regression
- Intercept ‘ 25.4
Slope -0.755
Sensitivity : 1.325 MCV per MC%
Correlation - -0:978
Moisture content v dry density .
1.85 : - : ”
w 1,80 =
= n {
.“g
p 1.75
£ |
g 1.70
o .
= |
a
1.65 ]
1.60 -
0 5 10 ' 15 20 25
Moisture content %
Remarks Separate batches tested Specimen depth  1.00m
Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 68X
Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@noiwest.co.uk
Approved: W : :




MOISTURE CONDITION VALUE

NORUWMEST 0

Gravel retained on 20mm sieve

Steepest fillina Sicepest [ lino Steepes! il Iine Steepest fitline Steepest fif lina

HOL. =T
Test method: BS1377; Part 4. 18980; Clause 5.5
~ Tanlract no, - Hole ID TP208
(Project Aldbrough Gas Storage Facility Sample lype  AMAL
Description Brown slightly gravelly CLAY. Sample no. 06
Depth 200 r
Page 1of2
Number of Blows
1 8 12 32 48 64
R ~—
by
TL-—"""
N
Y
X Y
Y N
25 \\ ;\
\\
X
LY
._—-:\f\-""—
R g 20 \\
8 N
g
@ X
é 15 \\\\\
£ \\‘ \\\
& =
210 v o
o \\ \\
\ '
\\ ‘\\ -
N LY
5 . ;‘ '
0
o g 10 16 18
Moisture Condition Value
ISpecimen number 2 3 5
Molsture gondition value MCV 12.7 85 53
Moisture content 144 17.0 19.9 %
"|Bulk density after compaction 222 214 2.06 Ma/n
1Dry density after compaction 194 1.83 1.1 Ma/n
|Hand vane strength after compaction Too stiff  Too stiff 96 35 kPa
Method of determining MCV

Remarks Separate batches tested

Specimen depth  2.00m

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk

Approved: W




MOISTURE CONDITION VALUE T—
HDOL ST
. Test method; BS1377: Part 4: 1890: Clause 5.5 T
-+ ontract no. F12963 ‘ Hole ID o
~~roject -Aldbrough Gas Storage Facllily Sampletype  AMAL
Description Brown slightly gravelly CLAY. Sample no. 06
Depth 2.00
1Page 20f2
MCV calibration line
25
e --r.‘"""'--..,______
£ 15 - ==
[=]
L)
. D
g1
§ .
. 5 i
N
0 2 . A 6 8 10 12 14
i Meisture Condition Vatue MCV
Ch’aa;acteﬁstics of calibration line ' determined using linear regression
Intercept 235
Slope : -0.714
Sensitivily 1.401 MCV per MC%
- Correlation ‘ - -D.994
RO T ' ‘ I Moistufe content v dry density
lQ.._- :/ 2.00 . - . .
., 195 = -
£
ey ]
_g 1.80 -
=
‘v 1.85
3 ¥
)
2 1.80
fa
=
1.75 ;
1.70 | k!
0 5 10 15 20 25
Moisture content %

Remarks Separate batches tested . Specimen depth  2.00m

Norwest Holst Soil Engineering Limited
' Parkside Lane, Dewsbuty Road, Leeds 1811 58X
Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk

Approved; ’W,
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MOISTURE CONDITION VALUE

NDRNEE"I“‘)

HOLLEST
Test method: BS1377: Part 4: 1990: Clause 5.5
-ontract no. F12963 ' Hole_lD TP211
Project Aldbrough Gas Storage Facility Sampletype ~ AMAL
Desciiption Reddish brown slightly gravelly CLAY. Sample no. 03
. Depth 100 n
Page 10f2
Number of Blows
1 2 3 4 6 8 12 16 24 32 48 64
30 T .
\\ \_\
. o
S .
o % \\
\\ ‘:‘“ \\.
25 74\:‘-—-— "’*:F Y \____' —
\3 \\ \\ -] LY
\\ LY \\ N
\. ‘\ \\ A
hY N AN
E ’ \\ ‘\ \‘« \i N
& 20 LY \ — i,
! A} LY LY LY Ny
§ LY X LY Y ~
| = hY A\ A Y L I
o N \ \ AY
= b Y b}
g LY ‘\ \\‘ HAY \\
e 15 ‘\\ \ . \\\ \\Y-
QO X \ A\ N -
o LY LY X LY Y
= ¢ X Y — —
@ \\ \‘ - \T LY
gx \ AY AY X\ %
LY N\ Y LY N
\N 10 LY LY N LY h Y
£ = LY LY \‘ \\ \\
O by hY N\ N\
LY N\ LY LY LY
LY LY A LY Y
A\ hY A Y
ALY LY Y LY LY
LY hY 5 A N
5 LY \\ N \‘ N
i 7 N 112
0 H
0 2 4 B 8 10 12 14 16 18
Moisture Condition Value o :
|specimen number 1 2 3 4 5
Moisture condition value MCV 106 12.8 8.3 8.7 5.7
[Moisture content 16.6 152 18.5 19.7 21.3 %
[Bulk density after compaclion 2.15 2.20 211 2.08 2.03 Mg/
|Dry density after compaction 1.84 1.91 1.78 1.74 1.67 Mg/
Hand vane strength after compaction 101 Too stiff 82 47 32 kPa
{Method of determining MCV Steepest filtine Steepost it no Steopost ftline Steepest fitlina Stoepest fiilna
Gravel retained on 20mm sieve 13 %
Remarks Separate batches tesled Specimen depth  1.00m

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds £L511 6SX

Tel. 0113 2711111 Fax. 0113'2760472_E-mail solls@norwest.co.uk

Approved: /ﬁ.{



MOISTURE CONDITION VALUE PPEE——, {
Test method: BS1377: Part 4: 1980; Clause 5.5 ' HOoL.= T! -
ontract no. F12963 ‘ : . . |{HotelD -
‘roject Aldbrough Gas Storage Facllity Sampletype  AWMAL
Desgription Reddish brown slightly gravelly CLAY., Sample no. 03
Depth 1.80
Page 20f2
MCV calibration line
25
a0 | U ]
S ‘.“""--...__
' . h"‘"-—-.__
6
> .
5 10
2
[=]
=
5 [
0 . f
0 2 4 6 8 10 12 14
Moisture Condition Value MCV
" Characieristics of calibration line determined using linear regression
Intercept 255
Slope : -0.824 -
Sensitivity 1.213 MCV per MC%
Correlation -0.992
3 Moisture content v dry density
1495 - - T . L
1.90
L4
E
2185 -
=
B 1.80
S n
o
2 1.75
() =
1.70
|
1.65
0 5 10 15 20 25
Moisture content %
| Remarks - Separate batches tested Specimendepth  1.00m
- Norwest Holst Soil Engineering Limited -
Parkside_Lar_te, Dewsbury Road, Leeds L§11 58X
L Tel. 0113 2711111 _Fax. 0113 2760472 E-mail soils@norwest.co.uk
{Approved: W :
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MOISTURE CONDITION VALUE

NDRWEST 0

Gravel rélained on

20mm sieve 1.0 Ya

Steepest [t ling Stecpest fitline Steepost fitline Steepesi M line Steepest fil line

HOL.S T
X Test method: BS1377: Part 4: 1990; Clause 5.5
.+ ontract no. F12963 : Hole 1D TP212
Jroject Aldbrough Gas Storage Facllity Sampletype  AMAL
Description Brown slightly gravelly CLAY. Sample no. 03
Depth 1.00 n
Page ~1of2
Number of Blows .
1 2 3 4 6 8 12 16 24 32 43 64
a0
Y
\\ \T
Y ™
hY S
‘\ T, i
\\ — \_‘q
25 - o ——
.Y ——P
o X o B
e Y AY e Y
E ’/ _ \\ N ‘L‘\
€ 20 X \ ———
' ’ _\\ b \\ . —
. g \\ % \3 \\
E : \\\ \\\ ‘\\ ‘\\ \\\
'E; LY LY N\ A Y
= 15 \\ LY \‘ \\ \\
& X X LY N N
& ~— 3 R N LY
E A : LY ‘\ LY \(
=4 X A LY LY LY
= L) Y N LY \‘
g 10 \3 \\ -\\_ \\
o \\ \.r \! \\ \\
LY LY N
LY LY Y b Y
Y LY Y N
LY hY Y LY
LY hY AN Y
5 ALY \\ A} C
0 o
0 2 4 6 8 10 12 14 16 18
o - Molsture Condition Value-- - -
Ispecimen number 1 2 3 4 5
Moisture condition value MCV 9.9 7.6 6.3 11.4 13.8
{Moisture content 17.4 18.7 19.9 16.1 14.4 %
Bulk densily after compaction 214 2.10 2.05 2.18 222 Mg/t
Dry density after compaction 1.82 1.77 1.7 1.88 1.94 Mg/
Hand vane strenglh after compaction 109 74 46 >120 Too stiff kPa
JMethod of determining MCV

Remarks Separate batches fested

Specimen depth

1.00m

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X

Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk

Approved: ﬂa‘g




MOISTURE CONDITION VALUE

NORMEST 0
Test method: BS1377: Part 4: 1990: Clause 5.5 HAaLsT
antract no. F12063 Hole ID 70
roject Aldbrough Gas Storage Facllity Sample type PN
Description Brown slightly gravelly CLAY. Sample no.. 03
Depth 1.00 1
Page 20f2
MCV ealibration line
25
20 N o ~+
ES o
5 *
+ 15
[
O
£ 10
R
(=] .
=
5- {
0 L
0 2 4 6 8 14 16
Moisture Condition Value MCV
Char‘acieﬁstics of calibration line determined using Ilnear'regression
Intercept 243
Slope -0.719
Sensitivity 1.391 MCV per MC%
Correlation -0.299
. , Moisture content v dry density
200 -
1.95 -
o {
- E 190 {
[e)} . \
=
> 1.85
2
S 1.80
E 175
1.70 L
1.65
0 5 10 15 20 25
Moisture content % '

‘[Remarks Separate batches tested

Specimen depth  1.00m

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 §SX

Tel. 0113 2711111 _Fax. 0113 2760472 E-mail soils@norwest.co.uk

Approved: XM




CALIFORNIA BEARING RATIO TEST —" =

L. i T
Test Method: BS1377: Part 4: 1990: Clause 7
Contract no. F12963 Hole ID TP202
Project Aldbrough Gas Storage Facility Sample no.- 03
Soil description Grey, brown and orangish brown slightly sandy slighily gravelly |Sample depth 1.00 m
CLAY. Sample type B
Page © fof1
05 W
0.5 4 w—Top
—~-Base
0.4 4
04 -
03 4
2
=z
‘g 0.3 ~
o
4
0.2 4
0.2 -
0.1 4
0.1 A
. 0-0 1 : L ] * L L] 1] L ] T L] L .l L) L]
. 0b 0B 10 15 2.0 25 30 35 40 45 50 55 80 65 70 75
- Penetration (mm)
CBR values % Natural moisture content 29 %
Moistire content - top 30 %
Penetration Top Base Accepted CBR
2.60 mm 2 2.3 21 Moisture content - base 29 %
5.00 mm 18 2 ' Bulk density ' 1.82 Mg/m®
Curve comrection Ne - No Dry density 1.49 Mg/m?
Seating load - top 10 N Method of compaction 2.5kg rammef
Seating load - base 10 N
Surcharge 6.7 Kg
Gravel refained on 20mm sieve 2 % Soaking period 4 days
Gravel retained on 37.5mm sieve 0 % Amount of swell (0.8 mm
Specimen no. 1 Specimendepth 100 m

General remarks

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X

Tel. 0113 2711141 Fax. 0113 2760472 E-mail solls@norwest.co.uk

Approved: /@‘(




CALIFORNIA BEARING RATIO TEST

General remarks

NoORwesT O
' =T
Test Method: BS1377: Part 4: 1990: Clause 7 ‘ HE P
Conlract no: F12063 . Hole 1D TP,
Project Aldbrough Gas Storage Facllity _ Sample no. 03
Soil description Reddish brown slightly sandy gravelly CLAY. Sample depth 1.00 m
- Sample type AMAL
Page ) 1of 1
2.0
1.8 1 —Top
—— Bage
1.6 +
1.4 4
1.2 4
=
X
g 1.0
st
0.8 -
Q.6 +
0.4 4
0.2
0-0 i : T ¥ T L] T T T T T T I - ) F L}
0.0 0b 1.0 1.6 20 25 30 35 40 45 5.0 55 6.0 6.5 7.0 75
Penetration (mm)
CBR values % Natural moisture content 17 %
' “Moisture content - top 19 %
Penetration Top Base Accepted CBR Moisture content ~ middle 18 %
2.50 mm 2.7 81 NA Moisture content - base 18 %
5.00 mm 3.2 7.9 Bulk density 2,07 Ma/m?
Curve correction  No No Dry density 1.77 Mg/m?
Seatihg load - top ' 10 N Method of compaction 2,5kg rammeér
Sealing load - base 10 N
Surcharge 6.7 kg
Gravel retained on 20mm sleve 1 % Soaking period 4 days
Gravel retained on 37.5mm sieve 0 % Amount of swell 2 mm
Specimen no. 1 Specimendepth 100 m
Amalgamation TP204,03,B,1.00m+TP204,06,8,2.00m.

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X

Tel. 0113 2711111 Fax. 0113 27_60472 E-mail soils@norwest.co.uk

: Approved:‘f/%d/




CALIFORNIA BEARING RATIO TEST NosmesT 9
HOL.ST
Test Method: BS1377: Part 4: 1990: Clause 7
Contractno. F12963 ~ : . Hole ID TP207
Project Aldbrough Gas Storage Faclility Sample no. : 06
Soil description Reddish brown slightly sandy slightly gravelly CLAY. Sample depth 2.00 n
Sample type )
Page 1of1
1.8 +
1.6 1 —u—Top
~—+—Base
4.4 4
1.2 -
,,.-—.-\‘
E 1.0 4
o
3
] 0.8
0.6
04 -
0.2 4
O.o : T ¥ T T T T ¥ ¥ T L] i ¥ ¥ L3 L
00 05 10 1.5 20 25 30 35 40 45 50 55 60 B85 70 75
Penetration (mm)
AN
CBR values % Natural moisture content 17 %
Moisture content - top 19 %
Penetration Top Base Accepted CBR Moisture content - middle 18 %
2.50 mm 23 7 NIA Moisture content - base 19 %
5.00 mm 27 6.8 Bulk density 2.08 Ma/m®
Curve correction  No No Dty density 1.78 Mg/ow
Seating load - top 10 N Method of compaction 2.5kg rammer
Seating load - base 10 N
Surcharge 6.0 kg
Gravel retained on 20mm sieve 2 % Soaking period 4 days
Gravel retained on 37.6mm sieve 09 % Amount of swell 2 mm
Specimen no. 1 Specimendepth 200 m
General remarks
.I‘:[,:; : . » ; " .
s Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
. Tel. 0113 2711111 Fax, 0113 2760472 _E-mail solls@norwest.co.uk
Approved% A ‘




CALIFORNIA BEARING RATIO TEST NORwE =T 9

Test Method: BS1377: Part 4: 1990: Clause 7 HOL.S=7
Contract no. - F12963 HolelD T
|Praject Aldbrough Gas Storage Facility -~ |sample no.
Soil description Brown slightly sandy slightly gravelly CLAY. Sample depth 3.00 4
' Sample fype B
Page 10f1
2.0 -
1.8 1 —»—Top
~——Base
1.6

Z
o
3
o
0.0 ¥ T T T T Y T T T v ¥ T T .y 1
00 0.5 1.0 15 20 25 3.0 35 40 45 5.0 55 6.0 65 7.0 7.5
Penetration (mm)
CBR values % Naturat molsture content 8% @ !
' Molsture content - top 19 %
Penelration Top Base Accepted CBR
2.60 mm 385 75 : N/A ' Moisture content - base 18 %
5.00 mm 3.7 7.4 Bulk density 2.04 Mg/m?
Curve correclion Mo No ) Dry density : 1.78 Mg/m®
Seating load - top 10 N Method of compaction 2.5kg rammer
Seating load - base 10 N ’
Surcharge 64 kg
Gravel retained on 20mm sieve 0 % Soaking period 5 days
Gravel retained on 37.5mm sieve : 0 % Amount of swell 1.4 mm
Specimen no, 1 Specimendepth 300 m

General remarks

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewshury Road, Leeds L8114 58X
Tel. 0413 2711111 Fax. 0113 2760472' E-mail soils@norwest.co.uk

Approved:%




CALIFORNIA BEARING RATIO TEST NORuesT O
HIOL. ST
Test Method: BS1377: Part 4: 1990; Clause 7
{Contract no. F12963 ' Hole ID TP214
Project Aldbrough Gas Storage Facility Sample no. 03
Seil description Greyish brown slightly sandy slightly gravelly CLAY. Sample depth 1.00 m
Sample type
Page 1of1
0.2 4
0.2+ ~n—Top
—e—Base
0.1 -
0.1+
Z. 0.1 1
&
ke
8
—3 044
0.1 1
0.0
0.0 -
0.0 ¥ T ¥ T ] T T T L] T 3 T T ¥ 1
0.0 05 1.0 1.5 20 25 30 35 40 45 5.0 55 6.0 6.5 70 75
Penetration (mm)
CBR values % Natural moisture content 3B %
Molsture content - top 36 %
Penetration  Top Base Accepted CBR Moisture content - middle 37 %
2.50 mm 0.83 079 0.81 Moisture content - base 36 %
5.00 mm 0.73 0.7 ' Bulk density 1.81 Mg/m?
Curve correction  No No Dry density 1.31 Mg/m?
Seating load - top 0 N’ Method of compaction 2.5kg rammer
Seating load - base 10 N
Surcharge 6.7 kg
Gravel retained an 20mm sleve a % Soaking period 4 days
Gravel retalned on 37.5mm sieve 0 % Amount of swell 0.1 mm
Specimen no, 1 ) Specimendepth 1.00 m
Geqeral remarks Tap test performed below calibrated range of load fing.
2 Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds 1811 58X
Tel. 0113 2711111 Fax. 0113 2760472 E-mall soils@norwesl.co.uk -
Approved: /m‘( '




CALIFORNIA BEARING RATIO TEST

NORuesST QO

Test Method: BS1377: Part 4; 1960; Clause 7 - HELST ,
Conlract no. F12063 - |Hele D TP
Project Aldbrough Gas Storage Facility Sample no, 03
Soil description Reddish brown gravelly CLAY. Sample depth 1.00m
Sample type B
Page fof1

1.2 A

|—w—Top
10 - |—~+—Base

0.8 -

0.6 -

Load kN

0.4 1

0.2

{_).0 . g T T

e

0.0 05 1.0

k] 4 ] L]

15 20 25 30
Penetration (mm)

45 5.0 55 6.0

6.5 7.0 75

1General remarks

Bolton test terminated due to approaching ring limit.

CBR values % Natural moisture content 16 %
_ Moisture content - top 18 %
Penetration  Top Pase Accepted CBR
2.50 mm 3.2 1.7 N/A Moisture content - base 19 %
5.00 mm a6 1.8 Bulk density 2.10 Mg/
Curve cormection  No No Dry densiiy 1.81 Mg/m?®
Seating load - top 10 N Method of compaction 2,8kg rammer
Seating load - base 10 N
Surcharge 6.7 kg
Gravel retained on 20mm sfeve g % Soaking period 4 days
Gravel retained on 37.6mm sleve 0 % Amount of swell 1.8 mm
Specimen no. 1 Specimendepth  1.00 m

Norwest Holst Soil Engineering Limited -
Parkside Lane, Dewsbury Road, Leeds.L.811 §SX

. |Approved: W _

Tel. 0113 2711411 Fax. 0113 2760472 E-mall solls@norwest.co.uk




N,
ey

[\:.A_ﬁ\

Penetration (mm)

CALIFORNIA BEARING RATIO TEST NOREnEsT 9
. LT
Test Method: BS1377: Part 4: 1990 Clause 7 e
. [contract no. F12963 Hole ID TP224
meject Aldbrough Gas Storage Facllily Sample no. 03
Soil description Reddish brown slightly gravelly CLAY, Sample depth 1.00n
Sample type _ B
Page fof1l
1.8 1
1.6 —w—Tap
—s—Bage
14
1.2
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S o8
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04
0.2 4
0.0 T ¥ T T L) T T ) L] T L} ] T L) L4
00 05 40 15 20 25 30 35 40 45 50 55 60 65 70 76

General remaiks

CBR values % Natural moisture content 18 %
Maisture content - top 19 %
Penefration  Top Base Agcepted CBR Moisture content - middle 19 %
2.50 mm i8 7.2 NIA Moisture content - base 21 %
5.00 mm 2.1 6.8 Bulk density 2.08 Ma/m®
Curve correction No No Dry densify 1.76 Mg/m®
Seating load - top - 10 N Method of compaction 2.6kg rammer
Seating load - base ' 10 N
Surcharge 6.0 kg
Gravel retained on 20mm sieve 2 % Soaking period 4 days
Gravel retained on 37.5mm sleve 0 % Amount of swell 1.7 mm
Specimen no. 1 Specimendepth 100 m

Norwest Holst Soil Engineering Limited
. . Paikside Lane, Dewsbury Road, Leeds 1811 538X

. Tel 0113 2741111 Fax. 0113 2760472 E-mail_solls@norwest.co.uk

Aﬁproved: W




CALIFORNIA BEARING RATIO TEST

Test Method: BS1377: Part 4: 1990: Clause 7 _
F12963 ~ Hole ID TR |
Aldbrough Gas Storage Facility Sample no, L.
Reddish brown slightly gravelly CLAY, Sample depth

Sample type B

Page

NoawesT QO
O e ST

Contract fio.
Project
{Soit description

2.0

1.8 1 o

—e— Base .
1.6 A

14 -

12

1.0 1

Load kN

0.8 -

Q.6 -

0.4 -

0.2 1

.0.0 T T B ] T T L] T L] T 1] T L] T L - L]

00 05 10 15 20 25 30 35 40 45 650 55 60 66 70 75
Penetration {(mm)

CBR values % Natural moisture content 18 % -{'
Moisture content - top 21 %
Penétration  Jop Base Accepted CBR Moisture content - middle 18 %
250mm 19 76 NIA Moisture content - base 18 %
5.00 mm 23 7.3 Bulk density 2.08 Mg/
Curve correction Mo Neo Dry density 1.76 Mg/m?*
Seati‘hg load - toja 10 N Method of compaction 2.5kg rammer
Seating load - base 10 N
Burcharge 6.0 kg
Gravel retained on 20mm sleve 0 % Soaking peried 4 days
Gravel retalned on 37.5mm sleve 0 % Amount of swell 0 mm

Specimen no. 1

General remarks

Specimen deplh .00 m

Norwest Holst Soil Engmeenng Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tei 0113 2711411 _Fax. 0113 2760472 E-mail soils@norwest.co.uk

JApproved:

S fert
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CALIFORNIA BEARING RATIO TEST NORuEsT O

=
Test Method: BS1377: Part 4: 1890: Clause 7 HOL.S
Contract no. F12963 ' Hole ID TP227
Project Aldbrough Gas Storage Facility Sample no. 04
Soil description Brown slightly gravelly CLAY. Sample depth 100 m
. Sample type .B
Page 1of1
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General remarks

CBR values % Natural moisture content 19 %
Moisture content - top 21 %
Penetration  Top Base Aceepted CBR Moisture content - middle 20 %
2.50 mm 18 &6 NIA Moisture content - base 20 %
5.00 mm 2 5.4 Bulk density 2.07 Mg/m?®
Curve correcion  No No Dry density 1.74 Mg/
Seating load - top 10 N Method of compaction 2.6kg rammer
Seating load - base 10 N
Surcharge 67 .kg
Gravel retained on 20mm sieve 0 % Soaking period 4 days
Gravel retained on 37.5mm sieve 0 % Amount of swell 1.2 mm
Specimen no, 1 Specimen depth 1.00

Norwest Holst Soif Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 5SX

Tel. 0113 2711411 Fax. 0113 2760472 E-mall soils@norwest.co.uk

Approved: W




CALIFORNIA BEARING RATIO TEST NOoRuesT 9
MOl T
- Test Method: BS1377: Part 4: 1980; Clause 7 A =
{Contract no. F12963 Hole 1D TPz
Project Aldbrough Gas Storage Facllity Sample no. 03
{50il descriplion Light brown sandy gravelly CLAY. Sample depth 1.00 m
Sample type B
Page 10f1
0.4
——Top
0.3 4 —e-—Base //
0.3 1
_ 02 !
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~ o2
0.1
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) 0.0 L] T L] ¥ 1] 1) | [] - ¥ 13 Ll ] L]
0.0 0.5 1.0 15 20 25 3.0 45 50 55 6.0 65 7.0 75
Penetration (mm)
7 — {
CBR values % Mataral moisture content 24 %
' _ Moisture content - top 24 %
Penetration  Top  Basé Accepled CBR '
2.50 mm 1 0,76 N/A Moisture content - base 24%
5.00 mm 12 09 Bulk density 1,88 Mg/m*
Curve commection  No No Ory density 1.61 Mg/m*
S:eating load - top i0 N Method of compaction 2.5kg rammer
Seating load - base 10 N - ’
Surcharge - 6.7 kg
Gravel retained on 20mm sleve 5§ % Soaking period 4 days
Gravel retalned on 37.5mm sieve 1 % Amount of swell 0.4 mm
_ Speélmen no. i Specimendepth  1.00 m
General remarks Top test to 4.00mm and bottomn test to 5.75mm performed below calibrated range of load ring. .
Norwest Holst Soil Engineering Limited
_Parkside Lane, Dewsbury Road, Leeds L811 58X
Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@norwesl.co.uk

[Approved: Xﬁ {
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MOISTURE CONDITION VALUE

NORwesT 9

Test method: BS1377: Part 4: 1990: Clause 5.4 HOLST
Zontract no. 12063 ' Hole ID BH105
Project ~ Aldbrough Gas Storage Facility Sample type B
Description Brown mottled slightly gravelly CLAY. Sarmple no. 03
Depth 0.60
Page - 1of1
Number of Blows )
1 2 3 4 6 8 12 16 24 32 48 64
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)]
0 2 4 6 8 10 12 14 16 18
o Moisture Condition Value '
Specimen number 1
Moisture condition value MCV 10.1
- {Moisture content 20.8 %
Buik denslly after compaction 2.09 Ma/r
Dry density after compaction 1.73 Ma/r
Hand vane strength after compaction 89 kPa
Method of determining MCV Steepest it fine
Gravel retained on 20mm sieve 0.0 %

Remarks Separate batches tested

Specimen depth  0.60m

" Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Read, L.eeds LS11 58X -

Approved: W

Tel, 0113 2711111 Fax. 0113 2760472 E-mail solls@norwest.co.uk




CALIFORNIA BEARING RATIO TEST NOmuesT 9O
: [ sn § 28
Test Methiod: BS1377: Part 4: 1990: Clause 7 = ST 7
Contract no., F12963 Hele 1D TP:
Project Aldbrough Gas Storage Facility Sample no. 0s
Soll deseription Reddish brown slightly gravelly CLAY, Sample depth 200 m
Sample type AMAL
Page 1of 1
25 7
—s—Top
j——=Base|
2..0 - e
15-
Z
el
_tg
C
1.0
0.5 4
ﬂ.O - T T T T 7 T — ~ —y—T T 1
- 00 05 1.0 15 25 30 45 650 55 6.0 6.5 7.0 1.5
Penetration {mm)
- 7 CBR values % Natural moisture content 17 %
‘ i ' Molsture content - top 18 %
Penetration Top Base Accepted CBR
2.60 mm 22 8.3 N/A Moisture content - base 17 %
5,00 mm 27 82 Bulk density 2.10 Mgim?
Curve coreection No Na Dry density 1.80 Mg/m?
Seating load - top 10 N Method of compaction 2.5kg rammer
Seating load - base 0 N '
Surcharge 6.7 kg
Gravel retained on 20mm sieve 1 % Soaking period - 4 days
Gravel retained an 37.6mm sieve ¢ % Amount of swell 0.7 mm
Specimen ho. 1 Specimen depth 2.ﬁ0 m
fAmalgamation TP208,06,8,2.00m+TP207,06,8,2.00m.
General remarks ‘ .
| Norwest Holst Soil Engineering Limited v
' : Parkside Lane, Dewsbury Road, Leeds LS11 58X
. Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk.
{Approved: W '




MOISTURE CONDITION VALUE Y .
HOLSST
Test method: BS1377: Part 4: 1990 Clause 5.5
Sontract no. F12963 ' ' Hole ID TP205
Project Aldbrough Gas Storage Fagcllity Sample type B
Description Reddish brown slightly gravelly CLAY. Sample no. 03
Depth 100 n
Page 1of2
Number of Blows .
1 2 3 4 B 8 12 16 24 32 48 64
30
.
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A \‘ \\
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AY b N
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_:3 3 b} \\ \\
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c 15 LY X X
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LY \ LY A\ LY
o 5 LY LY X
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hY Y Y Y
h Y \\ A\ \\ \\
LY LY AY Y
Y LY N\ b N
\\ \\ \\ \\ \\
5 2 ) 1
k b, X
0 :
0 2 4 6 g 10 12 14 16 18
- Moisture Condition Value
Ispecimen number 1 2 3 4 5
Moisture condition value MCV 10.5 13.0 8.4 8.8 5.4
|Moisture content 16.6 15.1 18.0 19.0 20.3 %
IBulk density after compaction 215 2,20 212 2.07 2,04 Mg/
Dry density after compaction 1.85 1.91 1.80 1.74 1.69 Mo/
Hand vane strength after compaction 94 >124 24 18 13 kPa
Method of determining MCV Steepast filfina Stespost it line Steopast fitlina Steepest fitline Steapest fil ine
Gravel retained on 20mm sieve 3.5 %
Remarks Separate batches tested Specimen depth  1.00m
Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
) 7 : Tel. 0113 2714111 Fax, 0113 2760472 _E-mail solls@norwest.co.uk
Approved: /g%,(




'MOISTURE CONDITION VALUE NoEmesT O
e 5T
Test method: BS1377; Past 4: 1990: Clause 5.5 HEaL. B
antract no. F12963 ' Hole ID 7
“'roject . Aldbrough Gas Storage Facility ' Sample type .
Description Reddish brown slightly gravelly CGLAY. Sample no. 03
Depth 1.00
Page ~ 20f2
MCV calibration line
25
0 L . ) M : :
. 20 - '--.-..._____ N T
-~ """"'-u
=]
(3]
a
5 10
n
[»]
=
6 7o
o ' 111
0 2 4 6 8 10 12 14
. Moisture Condition Value MCV
Characteristics of calibration fine determined using finear regression
Intercept 23.7
Slope -0.673
Sensltivity 1.486 MCV per MC%
Correlation . -0.998
. Moisture content v dry density
1.95 L
1.90
[22]
£ :
2 1.85 - n
2 ,
‘A 1.80
-5 [
J 175
g1 —
1.70 |
165
0 5 10 15 20 25
Moisture content %
Remarks Separate batches tested Specimendepth  1.00m

Norwest Holst Soil Engineering Limited | i
Parkside Lane, Dewsbury Road, Leeds LS11 53X
Tel. 0113 2711111 _Fax. 0113 2760472 E-mail solls@norwest.co.uk

Approved; /M
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OEDOMETER CONSOLIDATION

NORWEST 0

Test method: BS1377: Part 5: 1990: Clause 3 HOL.55T
Contract no. F12963 ’ Hole ID BH102
Project Aldbrough Gas Storage Facility Sample ref. 08
Soll description  Stiff dark brown sfightly gravelly CLAY Sample dept 2.80 1
Sample type U
Page 10of1
Volds ralio v Applied pressure
0.420
A _Intig
0.410 {—
- u
™,
0.400
™,
Y
A
‘2 0390 g
4 \\
v
B
S 0.380 X\
Y
ALY
.\ _
0.370 - —¥
&.&_ -
0.360
0.350"
1 10 100 1000
Pressure kPa
Specimen delails Laboratory ceefficients
Trimmings moisture content 15 % Pressure  Compressibility m, Coensolidation ¢, Volds ratio
Diameter 760 mm kPa mMN mihyear
Height 18.87 mm loglime  roof lime
Density 217 Mghn® 50 0.127 6545 7515 0.408
Dry densily 187 Mom® 100 0.142 4501  ©3.967 0.308
" inflial molsture content 16 % 200 0.116 4874 - 5825 0.382
Volds ratlo 0.42 300 0.088 3,134 3.149 0.370
Saluration 10165 % 400 0.058 ND 2352 0.362
Padicle densily Assumed 265 Mgm® 100° 0.367
Specimen depth 258 m
Specimen ref,
Finat molsture content 15 %
Caoefficlent of volume 043 mYMN
compressibility for a pressure
increment of 100kPa In excess of
the present effeclive overburden
pressure

Specimen prepared as per B51377: Part 1: 1990; Clause 8.6
Specimen cit and tested in an horizontal crientation.

N/D is valie not delermined, where it Is not possible to identify end of primary.

Tel. 0113 2711111

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X

Fax. 0113 2760472 E-mail soils@norwest.co.uk

A_ppfovad: D




OEDOMETER CONSOLIDATION T —

Test method: BS1377: Part 5: 1990: Clause 3 HOL-ST
Contract no. F12063 T Hole ID (.
Project - Aldbrough Gas Storage FacHity Sample ref. 11
Soil description  Stiff brown slightly gravelly CLAY Sample dept 4.50
Sample type U
Page 1of1
Voids ralio v Applied pressure
0.440
S Tnllial
0.430
0.420
0.410 —™
2 ‘ ~
g ‘ —1 T >
& 0.400 : : S
o S
= - - 7 § ~ £
0.390 ~ X}
N
N
. ; : . A}
- 0,380 - : S
. ~_-‘_ -
. - - - —“.--__—.-"_ - \ '
0.370 : e e
0.360
1 10 100 100¢
Pressure kPa
Specimen detalls Laberatory ceefficients
Trimmings moisture content 16 % Pressure  Compressiblility m, Consolidation ¢, Voids ratio
Dlarneter 750 mm kPa mAVIN mllyear
Height 18.84 mm loglime rootiime
Density 247  Mg/m’ 50 0,264 12379 35621 0.414
Dry density 185 Mgm’® 100 0.127 2436 2.708 0.405
Initial molsture content 17 % 200 0.113 2234 2.464 0.389
Volds ratlo 0.43 300 0.094 1.320 1.593 0376
Saluration {0418 % 400 0.064 1.163 1.308 9.3_67 )
Parlicle density Assumed 265 Mgm® 100 oo
Specimen deplh ' 460 m
Specimen ref.
Final molsture content 16 % '
Coelficient of volume 041 mAMN
compressibility for a pressure
Increment of 100kPa in excess of
the present effective overburden
pressure

Specimen prepated as per BS1377: Part 1: 1820: Clause 8.6
Specimen cut and tested in an hotizontal orlentation.

Norwest Holst Soil Engineering Limited .
Parkside Lane, Dewsbury Road, Leeds L.S11 58X M
Tel. 0113 2711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk

Approved: &’




OEDOMETER CONSOLIDATION NoswesT O
Test method: BS1377: Part 5: 1990; Clause 3 HOL. ST
Contract no. F12963 Hole ID BH10%
Project Aldbrough Gas Storage Facility Sample ref. 05
Soil description  Very stiff dark brown slightly gravelly CLAY Sample dept 2.50
Sample type U
Page 1of 1
Voids ratic v Applled pressure
0.400 :
CInitial B
0.390 1 =t
AN
0.380 S
\\ -
£ ,\.
5 0.370 Nt
S .
>
T\
0.360 N
. X
X
¥ N
9.350 —1
Al
i =
0.340 -
1 10 100 100
Pressure kPa
Specimen delails Laboralory coefficlenls
Trimmings molsture content 14 % Presswre  Compressibilily m, - Consclidationc, Voids ralio
Diameter 749 mm kPa AN mPfyear :
Height 1890 wmm Jegtime  root lime
Density 219 Mg’ 50 0.036 23000  29.945 0.392
Dry densily 160 Mg/m’ 100 0.108 2873 4218 0.385
- Initial toisture content 15 % 200 0433 4022 '6.174 0.366
Volds ralio 0.39 340 0.085 1.978 - 2522 0.355
Saturation 10070 % 400 0.076 1.687 1.758 0.344
Parficle densily Assumed - 265 Mgim® 100 0.355
Specimen depth 266 m
Specimen ref.
Final moisture content 15 %
Coefficient of volume 013  mMN
compressibility for a pressure
increment of 100kPa in excess of
the present effeclive overburden
pressuie

Specimen prepared as per BS1377: Par 1 1990: Clause 8.6
Specimen cut and lested inan horizontal crientation,

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewsbury Road, Leeds LS11 58X

Tel. 0113 2711111 Fax. 0113 2760472 E-mail solis@norwest.co.uk

| Approved: (?




OEDOMETER CONSOLIDATION

A NORweEsT Q
_ Test method: BS1377: Part 5: 1990: Clause 3 . Hu"-a;},'{, =
Contract no. F12963 - Hole iD R .
Project Aldbrough Gas Storage Facliity Sample ref, (VP
Soil description  Stiff dark brown slightly gravelly CLAY Sample dept 3.05
Sample type U
Page 1 of1

Veids ratio v Applied pressure

0.480

~Inital

0,480 |-

‘0,470

0.460 - -

0.450

Voids raflo

0.440

0,430

0.420

b

0.410

0,400

10

00
Pressure kPa

100¢

Specimen delalls
Trimmings raolsture content
Diameler
Height
Bensily
Dry dansity
Inftial moisture content
Voids ratlo
Saluralton
Parlicle denslly Assumed
Specimen depth
Specimen ref.

Flnal molsture content

Coelficient of volume
compressibiily for a pressure
increment of 100kPa In excess of
the present effective overburden
pressure

18
749
18.81
213
179
19
Q.45
104.80
265
315

19

o.08

mm
Malm?
Mgim?

Mofm?

%

mi¥MN

Laboratory coefficients
Consolidatlon ¢,
mPlyear

Pressure  Compressibility m,
kPa N

50 0467
100 0.088
200 0.080
300 0.064
400 0.061
500 0.045
100 '

log time
Swelled
21.741

12453

. 9667

2939
ND

oot lime
Swelled
24.817

10.187
5.694
3.087
6.005

Voids ralio

0.447

-0.440

0.420
0.420
0411

(PR

Specimen swelled on stage 1.

Speclmen prepared as per BS1377; Par 1: 1990: Clause B.6
Specimen cut and {ested In an harizontal oifentation.  N/D is value not determined, where it Is not possible to identify end of primary.

Norwest Holst Soll Engineering Limited
Parkside Lane, Dewsbtiry Road, Leeds LS11 5SX
Tel. 01132711111 Fax, 0113 2760472 E-mall soils@norwest.co.uk

Approved:; E?
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OEDOMETER CONSOLIDATION

NORweEsT P

y

pressure

Test method: BS1377: Part 5: 1990: Clause 3 HEL- 5T
‘Contract no. F12963 , Hole 1D BH104
Project Aldbrough Gas Storage Facility Sample ref, 13
Soil description  Stiff dark brown CLAY Sample dept 6.00 1
Sampletype . U
Page . toft
Voids ratio v Applied pressure
0.600 -| -
~Inflial —
0.500 =
——
0,400 N
L2
& 0300
k!4
>
0.200
0.100
0,000 - -
1 10 100 100(
Pressure kPa
Specirﬁen delails Laborstory ceelflcients
Trimmings meisture content 21 % Pressure  Compressibility m, Consolidation ¢, | Volds ratio
Diamaler 750 mm kPa MM’ mityear
Height 1880 mm log time  root time
Densily 210 Mgm® 50 0.480 9470 14523 0.505
Dry density 172 Mgm® 100 0.221 3.069 2526 0.488
Initial maisture content 22 % 2060 0.156 3.265 3.308 0.465
Voids ratio 0.54 400 0,112 3597 3,209 0,432
Saluration i07.82 % 800 0.068 4,968 4638 0.393
Particle density  Assumed 265 Mg’ 100 0.423
Specimen depth 607 m ' '
Specimen rel,
final moislure content 20 %
Cmfﬁéient of volume 014 myMN
compressibility for a pressure
iricrement of 100kPa in excess of
the present effective overburden

Specimen prepared as per 851377: Part 1; 1890; Cladse 8.6
Specimen cut and lested inan horizonta! erfentation.

Norwest Holst Soil Engineering Limited.
Parkside Lane, Dewsbury Road, Leeds LS11 58X

Tel. 0113 2711111 Fax. 0113 2760472 E-mall_soils@norwest.co.uk

Approved: 9



OEDOMETER CONSOCLIDATION

compressibility for a pressure
increment of 100kPa in excess of
the presenl effective overburden
pressure

NoRweEsT 9
Test method: BS1377: Part 5: 1890: Clause 3 | Hr—"’-.-g'f"[,
- - - i
iConiract no. F12963 : Hole ID P e
Project - Aldbrough Gas Storage Facility Sample ref. "
Soil description  Siiff dark brown slightly gravelly CLAY Sampledepth  4.50
| Sample type U
Page 1of1
Voids ratio v Applied pressure
0.500 -
¥ tnitid
0.480 »
e
-y
0.460 ““\_\
e
0,440 \
=
8 0.420 "ac\
S 1 .
0400 —— s
N Eiier SN N
] 4
0.380
0.360
0.340
10 1C0 1000
Pressure kPa
Specimen detalls Laboratory coefflcients
Trimmings moisture confent 17 % Pressure  Compressibility m, Conso!ida_lion Gy Voids ralio
Dlameter 749 mm kPa mAMN milyear '
Helght 1891 mm log time  root time
Densily 242 Mgm® 50 0.541 33883  27.062 0.479
Dy densily 1.78 Mglm3 100 0,133 4,488 4327 0.468
Initial molsture conlent 19 % 200 0.137 3.153 3.521 0.448
Volds ratio 0.49 400 0.089 27456 2883 0,422
Saluration 103.01 % 800 0.065 2.768 2424 g "!"[5
Particle density Assumed 265 Mgm® 100 ‘
Specimen depth 45 m
Specimen ref.
Final molsiure content 17 %
Coefficlent of volume 014 m¥MN

Specimen prepared as per BS1377: Part 1: 1990; Clause 8.6
Specimen cut and tested in an horizontal crienfation.

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 01132711111 Fax. 0113 2760472 E-mail solls@norwest.co.uk

Approved: &
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OEDOMETER CONSOLIDATION R—
, Test method: BS1377: Part 5: 1990: Clause 3 HOLST
Contract no. F12963 . ' . . JHole ID BH10%
Project Aldbrough Gas Storage Facility Sample ref. 22
Soil description  Soft to firm dark brown slightly gravelly CLAY ' Sample depth 10.00
Sampletype U
Page - t1ofl
Volds ratio v Applied pressure
0.430
0.470 X Initia}
e
‘-""-_
0.450 U
_g
i) o
;3 0.430 —
0
-
.
0.410 >
. A
~.
et — \\
0.390 - e \‘_\
0.370 L1 ‘ ' i
10 100 100
Pressure  kPa ’
Specimen detalls Laboratory coefficlents
Trimmings moisture content 18 % Pressure  Compressibliity my Consolidation ¢, Voids satio
Diameler 748 mm kPa mAMN m3lyear
Helght 1887 mm legtime  roottime
Density 242 Mgim® 25 0.492 7.202 6424 0.455
Dry densily 180 Mgm® 50 0.266 1.552 1.497 0,445
{nifie! molsture content 18 % 100 0.204 2.030 2176 0.431
Voids ratio 0.47 200 0.159 2,010 2.210 0.408
Saturation 10101 % 400 0,098 2.285 2,168 0.380
Patticle denslty  Assumed 265 Mam?® 50 , 0.395
Specimen depth 1005 m s
Specimen rel.
Final moislure content 16 %
Coefficient of volume 0.1 mi¥MN
compressibilily for a pressure
increment of t00kPa In excess of
the present effeclive overburden
pressure
Spetimen prepared as per BS1377: Part 1: 1900: Clause 3.6
Specimen cut and tested inan horizontal orientation.
Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 68X
 7Tel. 01132711111 __Fax, 0113 2760472 E-mail soils@norwest.co.uk
Approved: g‘lf ," k




OEDOMETER CONSOLIDATION

Tel. 01132711111 Fax. 01132760472 E-mail soils@norwest.co.uk

NDORLRIEST O
Test method: BS1377: Part 5: 1990: Clause 3 HOLLEST .
Contract no. F12963 Hole 1D M -
Project Aldbrough Gas Storage Facility Sample ref, Ty
Soil description  Stiff brown slightly gravelly CLAY Sampledepth  3.50
Sample type u
Page 1 of 1
Volds ralio v Applied pressure
0.500 & ot
0.490
[,
0,480 1
S
0.470
\\
o 0460 ~C
£
9 0.450 N
.o ’
~ 0.440 \\
0.430 X '
! F
0.420 -
0.410
0.460
10 100 100C
Pressure kPa
Specimen details Laboratory coefficients
Trimmings moisture content 20 % Pressure  Compressibifity im, Consolidation o, Voids ratlo
Diameler 749  mm kPa m AN mlyear
Helght 1883 mm loglme  root time
Density 244 Mgim® 50 0,464 9329 11.388 0.485
Ory density 177 Mg’ 100 0.469 8.062 6.609 0.473
Initial moisture content 19 % 200 0157 2.036 2662 0.449
Voids ratio 0.60 300 0.117 1.650 1.789 0432
Saturation 101.27 % 400 0.106 0.7¢8 0.831 0 "1{7
Pariicle densily  Assumed 265 Mgim® 100
Specimen depth 355 m
Specimen ref.
Final molsture content 18 %
Coelficient of volume 016  mIMN
compressibifity for a pressure
Increment of 100kPa in excess of
the present effective overburden
pressure
Specimen prepared as per B51377: Part 1: 1990: Clause B.8
Specimen cut and tested in an horizental orientation,
Norwest Holst Soil Engineering Limited ;
. Parkside Lane, Dewsbury Road, Leeds LS11 58X y

Approved:
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OEDOMETER CONSOLIDATION S ——"

~ Testmethod: BS1377: Part 5: 1990: Clause 3 HOLST
Contract no. -F12963 . . Hole 1D BH106
Project Aldbrough Gas Storage Facility Sample ref. 16
Soil description  Firm dark brown slightly gravelly CLAY Sample depth 550 1|
' Sample type u
Page .- 1of1l
\Voids ratio v Applied pressuie
0.460 -
¥ Initial
0.450 - =]
'—-‘_‘_‘
0'44.0 [ ‘\‘-. =
‘-..\\ —
0.433 1 . = . N
.o o
§ 0420 <
3
2 0.410
0.400 - e \
0,350 - b — ‘\\
0.380 - :
0.370
10 100 1000
Pressure kPa
Specimen details Laboralory coefficients
Trimmings molsture content 11 % Pressure  Compressibility m, ' Consolidation & Voids rallo
Diameter 750 mm KPa MM mifyear
Height 1891 wmm logtime roottime
Densily 217 Mgm® 25 0.204 8640  7.249 0.449
Dry density 182 Mgm® 50 ' 0.196 1784 2391 0.442
initial moisture content 19 % 100 0.176 1.680 1.616 0.429
Voids ratio 0.45 200 0,132 1.667 1.649 0.410
Saturalion ) 11041 % 400 0.099 1.521 1.581 0.382
Padicle density Assumed 265 Mgm? 50 0.401
Specimen depth 58 m )
Specimen ref.
Final moisture content 17 %
Caoefficient of volume 043 m*MN
compressibility for a pressure
therement of 100kPa in excess of
the present effective overburden
pressure

ISpecimen prepared as per BS1377: Parl 1: 1990 Clause 86

Specimen cut and tested in an horizonlal orientalion.

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X

Tel. 01132741111 Fax.0113 2760472 E-mail solls@norwest.co.uk

Approved: &




OEDOMETER CONSOLIDATION NORWE=T O
_ Test method: BS1377: Part 5: 1980: Clause 3 HOLET
r
Contractno. F12963 : Hole ID (S
Project Aldbrough Gas Storage Facility : Sample ref. Q7
Soil description  Stiff dark brown slightly gravelly CLAY Sampledepth  3.00
' Sample type U
Page 1of1
Volds ratic v Applied pressure
0.480 -
X Initial
0.470
y
0.460 . ~ -]
o \\“
= K
g 0.450 \
g N
T
0.440 - : — \ {
0.430 ’ :\\ j \t
— \
'8
0.420
10 100 100C
Pressure  kPa
Specimen delails Laboratory coefficients
Trimmings molsture content 18 % Pressure  Compressibility m, Consolidation ¢, Volds ralia
Diamneler 750 mm kPa MM m?lyear
Helght 18.87 mm - logtime rocttime
Densily 2142 Mgim® 50 0.138 23.861 30911 0.462
Dry density 180  Mgin® 100 0.110 7.741 11,842 0.454
Initial moisture content 18 % 200 0.056 8,554 8.188 0.440
Volds ratia 0.47 ‘ 300 0.084 8.005 5.446 0.431
Saluration 101.01 % 400 0.058 4.099 3 p ”{’
Parficle density Asstmed 265  Mg/m® 100
Specimen depth 367 m
Specimen ref, '
Flnat molsture conlent 18 %
Ceelficlent of volume- 010 mIMN
compresslbifity for a pressute
increment of 100kPa in excess of
the present effective overburden
pressure

Specimen prepared as per BS1377: Part 1: 1990 Clause 8.6
Specimen cut and tested In an horizontal orientation.

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds L811 58X ' :
Tel. 01132711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk -

{Approved:
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OEDOMETER CONSOLIDATION

NDF‘\‘ME—:STQ

compressibility for a pressire
increment of 100kPa In excess of
the present effective overburden
pressure

Test method: BS1377: Part 5: 1990: Clause 3 HOL ST
. IContract ho. F12863 _ ' Hole ID BH107
Project Aldbrough Gas Storage Facility Sample ref. 11
Soll description  Softte firm brown slightly gravelly CLAY Sample depth  5.00
Sample type u
Page foft
Voids Tatlo v Appiied pressure
0.430 5 .
w—initial
0.420 e vy
. ——k
. 0410 S
™ g\\
g 0.400
g ~
<1
< 0.390 -
0.360 - N
% — ‘
. 0370 ] AN
0.360 -
10 100 100
Pressure kPa
Specimen delails Laboratory coefficients
Trlmmings moisture content 7 % Pressure  Compressibilily m, Consalidalion ¢, Volds ralio
Diameter 750 mm kPa M AN m°fyear
Height 18.87 mm log lime  root time
Densily 248 Mgim® 25 0.122 31215  27.033 0.421
Dry density 186 Mg 50 0.108 5042 4536 0,417
Initial molsture gontent 16 % 100 0.147 3.273 3,958 0.406
Voids ratio 0.42 200 0.113 2813 2813 0,320
Saturation 9883 % 400 0.041 2187 2314 0.365
Parlicle density ~ Assumed 265 Mgm® 100 0373
Specimen depth 507 m
Speclmen ref,
Final molsture content 15 %
Coefficient of volume 041 mMN

Specimen prepared as per BS1377: Pard 1: 1950; Clause 8.6
Specimen cut and tested in an horizontal orientation,

- Norwest Holst Soil Engineering Limited

Parkside Lane, Dewsbury Road, Leeds £.811 56X

Tel. 01132741141 Fax. 0113 2760472 E-mail soils@norwest.co.uk

Approved: Q




OEDOMETER CONSOLIDATION NORuEsT O

; Test method: BS1377: Part 5: 1990: Clause 3 A HOL.ST
= [
|Contract no.’ F12963 Hole ID v .
JProject - . . Aldbrough Gas Storage Facility Sample ref. ut
Sall description  Stiff dark brown slightly gravelly CLAY Sample dept 2.50
Sample type U
Page 1 of 1
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Specimen delails Laboratory coelficienls
Trimmings molsture contenl 17 % Pressure  Compressibility m, Consolidalion c, Volds ratio
Diameter 749  mm kPa me AN mifyear
Helght 1895 mm logtime  roof lime
Density 214  Mg/m® 50 0.204 Swelled  Swelied 0.449
Dry density 18 Mgim® 100 £.109 10116 11736 0.442
Inilial molsture content 18 % 200 0.098 ' 54332 5318 0.428
Voids ratio 046 300 0.081 3.166 3416 0.416
Saturation 10278 % 400 0.083 1418 1394 0.404 .
Particle densily Assumed 265 Mgim® 500 0,057 0678 0653 f
Specimen depth 257 m 100 Load
Specltmen ref,
Final meisture content 18 %
Goeflficient of volume 041 N
compressibility for 4 pressure
increment of 100kPa in excess of
the present effective overburden
pressure

Specimen prepared as per BS1377: Part 1: 1890: Clause 8.6
Specimen cut and tested in an horizontal orientalion.

Norwest Holst Soil Engineering Limited
" Parkside Lane, Dewsbury Road, Leeds L.S11 58X
- Tel. 01132711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk

Approved; @;[Z«‘/& , :




AN

OEDOMETER CONSOLIDATION

NORNWeEsST 0
Test method: BS1377: Part 5: 1990: Clause 3 HOL.ST
-Contract no. F12963 ) Hole ID BH108
Project Aldbrough Gas Storage Fagility Sample ref. 19
Soil description  Stiff dark brown slightly gravelly CLAY Sampledepth  7.00 1
: Sampletype . U
Page “1ofd
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Specimen detafis Laboratory coefficients
Trimmings moisture content 16 % Pressure  Compressibility m, Consolidation ¢, Valds ratio
Rlameter 748  mm kPa i m?lyear
Height 18.86 mm foglime  roottime
Density 215 Mg/m® 50 0.374 12620 15319 0.406
Dry density 185 Mgm® 100 0.157 4429 3617 0.395
{nitial moisiure content 16 % 200 0.108 47209 4,308 0.380
Voids ratlo 0.43 400 0.100 3.308 3.141 0.353
Saturation 9805 % 800 0.057 2732 3432 0.322
Padicle densily Assumed 268 Mg’ - 100 0.339
Specimen depth 708 m
Specimen ref.
Final moisture content 15 %
Caefficient of volume 0.11 mAMN
compressibilily for a pressure
increment of 100kPa in excess of
the present effective overburden
pressura '
Specimen prepared as per BS1377. Part 1: 1990Q: Clause 8.6
Specimen cut and tested in an horizonlal orientation,
Norwest Holst Soll Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 §8X
; : Tel. 01132711111 Fax 01132760472 E-mall soils@norwest.co.uk




OEDOMETER CONSOLIDATION

NORLIEST O
Test method: BS1377: Part 5: 1990: Clause 3 HOL.ST
[Contract no. F12063 T _ Hoie ID L
Project Aldbrough Gas Storage Facility Sample ref. s
Soil description  Stiff brown miottled slightly gravelly CLAY Sampledepth  3.00
Sample type u
Page 1 of1
Volds ratie v Applied pressure
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Specimen details Laboratory coelficients
Trimmings moisture content 17 % Pressure  Coimpressibility m, Consolidation ¢, Volds ratio
Diamealer 749 mm - kPa. miMN mefyear
Height 1878 mm logtime reottime
Denslly 215  Mgim® 50 0.124 Swelled  Swelled 0.424
Bry deﬁsily 1.85 l\.v‘iglm3 100 0.091 6.073 8225 0.417
Initial moisture content 18 % 200 0,104 2993 3.448 0,403
Voids ratio 0.43 300 0.091 2374 2.897 0,300
Saturaticn 08.05 % 400 0.071 1.793 1.926 0.380
Parlicle density Assumed 265 Mgim® 500 0.072 1472 1203 ;
Specimen depth 307 m 100 ' L4
Specimen ref,
Final mofsiure content 16 %
Coefficient of volume 040  mUMN
compressibility for a pressure
increment of 100kPa in excess of
the present effective overburden
pressure

Speciimen prepared as per BS1377: Pait 1; 1980: Clause 86

Specimen cut and tested in an horizontal orfentation,
Specimen swelled on stage 1.

Norwest Holst Soil Engineering Limited
~ Parkside Lane, Dewshury Road, Leeds L811 58X
Tel. 01132711111 Fax, 0113 2760472 E-mall_soils@norwest.co.uk

Approved: (’
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OEDOMETER CONSOLIDATION -

Test method: BS1377: Part 5: 1990: Clause 3 M. 5T
Contract ho. F12963 ' Hole ID BH111
Project Aldbrough Gas Storage Facllity Sample ref, 02
Soil description  Soft brown very sandy CLAY. " Sample depth 1.00
_ Sample type - u
Page - fof1l

Voids rallo v Applied pressure
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Pressure  kPa
Speclmen details - Laboralory coefficients
Trirnmings malsture content 10 % Presswe  Compressibilily my Consolidation ¢, Voids ralio
Diameter 7485  mm kPa miMN mifyear
Helght 1883 mm loglime oot time
Density 196 Mgm® 25 0.210 0,795 1549 . 0.560
Dry densily 169 Mgm® 50 0.156 1.662 3.266 0554
Inilial melsture content 16 % 100 04N 1.396 2374 0.544
Voids ratlo Q.57 200 0.084 2,673 2,289 0.531
Saturation 7464 % 300 0,068 2971 2364 - 0.521
" Paiticle density  Assumed 265 Mg/m® 50 0.525
Gpecimen depth 144 m
Specimen rel.
Final moisture content 18 %

Specimen prepared as per BS1377: Part 1: 1990; Clause 8.6
Specimen cul and lested in an horizental orientation.

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds L811 58X

Tel. 01132711111  Fax. 01132760472 E-mall soils@norwest.co.uk
Approved: S '




~ONDRAINED TRIAXIAL COMPRESSION WITHOUT MEASUREMENT

OF PORE PRESSURE (DEFINITIVE METHOD) Nmﬁgfg:‘,‘.‘j
Test Methad: BS1377: Part 7: 1990: Clause 8 e,
" “Contract no. F12963 , Hole ID o
‘Project Aldbrough Gas Storage Facilily Sample no. :
Soil description  Very stiff dark brown slightly gravelly CLAY. Depth 3.00
Sample type U
Page 1 of 1
350
300 -
250
M
L 200 -
% ]
% /’/
% 150 L -
5 Z S
£ Z .
& 100 A :
0 ,/.
50 41—
7
1
]
o
-50 -
-0 5 10 15 20 2
, Slrain % :
Shear stenglh parameters c 145 kPa
- ¢ 0.0 -4
) Apparent ¢ 145 kPa _
Test type Undisturbed Single stage Mode of failure
Specimen number 1 : Specimeni — -
}Cell pressure kPa 50 . <
Deviator stress kPa 291.59 Compound - ,
Corrected deviator stress kiPa 290 t
Membrane correction kPa 1.30
Membrane thickness mm 0.348
Moisture content %o 15
Bulk density Mg/m® 2.16
Dry densily Mg/m® 1.89
Diameler mm 103.0
Length mm 197.0
§Failure strain % 20.3
“ICu kPa 145
Rate of strain 2.03 %/minute Specimendepth  3.00 m
High density rubber latex membrane used
{Remarks :
{Scheduled as multistage test: No observed failure of first slage so run untii termination.

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X

Tel. 0113 2711111 Fax. 0113 2760472 E-mail scils@norwest.co.uk

Approved:

¢
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UNDRAINED TRIAXIAL COMPRESSION WITHOUT MEASUREMENT

(
OF PORE PRESSURE (DEFINITIVE METHOD) N
Test Method: BS1377: Part 7: 1880: Clause 8
-Contract no. F12963 HolelID BH104
Project Aldbrough Gas Storage Facility Sample no. 13
Soli description  Firm fo stiff dark brown CLAY. Depth 6.00
Sample lype U
Page io0f1
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Strain %
Shear stength parameters c 91 XPa
$ 00°
. Apparent c 91 kPa
|Test lype Undisturbed Single stage Mode of failurt
_ ISpecimen number o 1 ' Specimen 1
1Cell pressure kPa 3 —
Deviator siress kPa 184.09 Compound
Corrected deviator stress kPa 183
Mernbrane comreclion kPa 1.31
Membrane thickness mm 0.348
Moisture content % 21
Bulk density Mg/m® 2,06
Dry density Mg/m® 1.70
Diameter mm 104.2
Length mm 197.4
1Failure strain % 20.8
Cuy kPa 91
Rate of slrain 2.03  %/minule Specimen depth 615 m
High density rubber lalex membrane used
Remarks :
Scheduled as multistage test. No observed failure of first stage so run until termination,

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. _01 132711111 Fax, 01 13 2760472 E-mail solls@norwest.co.uk

Approved: g.
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UNDRAINED TRIAXIAL COMPRESSION WITHOUT MEASUREMENT

' ¢
OF PORE PRESSURE (DEFINITIVE METHOD) NERWESTS
Test Method: BS1377: Parl 7: 1990: Clause 8 o
Conlract no.-  F12963 _ _ Hole ID v
Project Aldbrough Gas Slorage Facility Sample no. vy
Soil description  Firm to stiff dark brown slightly gravelly CLAY. : Depth 10.00
Sample lype u
Page 1of 1
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Slrain %
Shear stength parameters c 83 kPa
¢ 0.0°
h Apparent ¢ 93 kPa
" {Test type Undisturbed Single stage Mode of failun
Specimen number 1 ' Specimen} -
1Cell pressure kPa 100 _ | -
Deviator sfress kPa 186.91 Compound ;= |
Correcled deviator stress kPa 186 =
IMembrane correclion kPa 1.24 -
Membrane thickness mm 0.328
Moisture content % 16
Bulk density Mg/m® 2.16
Dry densily Mg/m® 1.86
Diameter mm 103.7
1l.ength mm] 197.2
Failure strain % 208
Cu kPa 93
Rate of strain 2.03 %/minute Specimendepth 1014 m
High density rubber {atex membrane used
Remarks
Scheduled as mullistage test. No observed failure of first stage so rup untii termination.

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X :
Tel. 01132711111 Fax, 0113 2760472 E-mall solis@norwest.co.uk

-{Approved: ZZ 7
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I UNDRAINED TRIAXIAL COMPRESSION WITHOUT MEASUREMENT -

- - “
OF PORE PRESSURE (DEFINITIVE METHOD) N e e
. _ Test Method: BS1377: Part 7: 1990: Clause 8.
Sontract no. F12983 - Hole ID BH10¢
Project Aldbrough Gas Storage Facilily Sample no. 19
Soil description  Firm dark brown slightly gravelly CLAY. Depth 7.00
Sample type U
Page 10of1
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Strain %
Shear stength parametars c 83 kPa
¢ 00°
Apparent ¢ 83 kPa
JTest type Undisturbed Single stage Mode of failu
" “§Specimen number : 1 ' Specimen 1
- $Cell preésure kPa 80
.JDeviator slress kPa 167.15 Compound
1Corrected deviator stress kPa 166 .
Membrane coirection kPa 1.19 =
Membrane 1hickness mm 0.348
Moisture content % 16
Butk density Ma/m® 247
Dry density Mg/m® 1.87
Diameter mm 104.0
Length mm 197.0
Fatlure strain % 183
Cu kPa 83
Rale of strain 2.03 %/minute Specimendepth 717 m
High density rubber latex membrane used
Remarks
Scheduled as multistage test. No observed failure of first stage so run until termination.

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X

Approved: f,fa o

Tel. 01432711111 Fax. 0113 2760472 ~ E-mail soils@norwest.co.uk




UNDRANED TRIAXIAL COMPRESSION WITHOUT MEASUREMENT

Remarks

{High density rubber latex membrane used

127 m

OF PORE PRESSURE (MULTISTAGE METHOD) N =1 °
- Test Method: BS1377: Part 7: 1990: Clause 9 SRR
;onlract no. F12963 - ' Hole 1D BH.
‘roject Aldbrough Gas Storage Facility Sample no. 0
Soil description  Very stiff dark brown gravelly CLAY. Depth 120 m
Sample lype U
Page 10f1
Deviator stress v strain
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Strain %
Shear stength parameters c 168 kPa
& 28°
‘ Apparent ¢ 179 kPa .
Test lype Undisturbed Multt slage. . Mode of failure
Specimen number 1 2 3 Specimen1 ¢ |
*Cell pressure kPa 20 40 8
{Deviator stress kPa 355.48 358.97 359,60
Corrected deviator stress kPa 355 358 359
IMembrane correction kPa .81 0.98 1.01
Mambrane thickness mm 0.328
Moisture content % 16
Bulk density Mg/m® 2,141
Dry density Mgm® 1.82
Diameter mm 103.4
Length mm 197.5
Fatlure strain % 11.6 14.7 15.7
JCu kPa 177 179 179
Rate of strain 2.03 %/minute Specimen depth

Norwest Holst Soil Engineering: Limited
- Parkside Lane, Dewsbury Road, Leeds LS11 58X

. Tel. 0113 2711111

Fax. 01413 2760472 E-mail soils@norwest.co.uk

" |Approved: W
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UNBRAINED TRIAXIAL COMPRESSION WITHOUT MEASUREMENT
OF PORE PRESSURE (MULTISTAGE METHOD)

NDORLWWEST .:

HOL =T
Test Method: BS1377: Part 7: 1990: Clause 9
Contract no, F12963 ‘1Hole 1D BH102
Project Aldbrough Gas Slorage Facility Sample no. 08
Soil description  SHff dark brown slighfly gravelly CLAY Depth 2.50
Sample type U
Page 1of1
Deviator stress v straln
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Strain %
Shear stength parameters c 123 kPa
& 40°
Apparent ¢ 140 kPa
- {Test type Undisturbed Multi stage Mode of failur
“ISpecimen number . . 1 2 3 Specimen 1 ==
Cell pressure kPa 40 80 160
-IDeviator stress kPa 269,28 284.35 289.25 Compound {| ~~
Carrected devialor stress kPa 268 283 288
Membrane correction kPa 0.93 1.05 117 L
JMembrane thickness mm 0.328
Moisture content Y% 14
Bulk densily Ma/m® 2.21
Dry density Mg/m® 1.94
Diameler mm 103.8
Length mm 1971
Failure strain % 14.2 16.7 19.3
Cu kPa 134 142 144
Rate of strain 2.03  %/minute Specimendepth 265 m
High density rubber laiex membrane used :
Remarks
Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 0113 2714111 Fax. 0113 2760472 E-mail soils@norwest.co.uk




UNDRAINED TRIAKIAL COMPRESSION WITHOUT MEASUREMENT

(
OF PORE PRESSURE (MULTISTAGE METHOD) N T
- Test Methad: BS1377: Part 7: 19890: Clause 9 Y
- ]Contract no. F12963 Hole ID o
Project Aldbrough Gas Storage Facllity Sample no. i
Soil description  Firm to stiff brown slightly gravelly CLAY Depth 4,50
' Sample type u
Page 10f1
Deviator stress v strain
250
200 -
g o 1.3 u
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Slrain %
Shear stength parameters c 88 kPa
é 15°
, Apparent ¢ g4 kPa
- {Tesl type Undisturbed Muiti stage Mode of failure
{Specimen number 1 2 3 Specimen ¥ [ :
{Cell pressure kPa 60 120 240 '~
Deviator stress "kPa 184.02 190.33 194.83 . {Compound —
{Corrected deviator stress kPa 183 189 194 <
Membrane correction kPa 0.82 0.97 113
Membrane thickness mm 0.324
Moisture content % 16
Bulk density Mg/m® 2.47
{Dry density Mg/m®] 1.88
Diameter mm 103.7
Length mm 197.5
Fallure strain % 12.2 15.2 18.7
Cu _ kPa 92 85 97
Rale of strain 2.03 %/minute Specimendepth 469 m
High density rubber latex membrane used
Remarks
- Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 68X
- Tel, 01132714111 Fax. 0113 2760472 E-mail_soils@norwest.co,uk
{Approved: \g‘ ‘
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UNDRAINED TRIAXIAL COMPRESSION WITHOUT MEASU REMENT

3 ‘ OF PORE PRESSURE (MULTISTAGE METHOD) N"-“E‘,‘;Eg};o
R ot Method: BS1377: Part 7: 1990; Clause 8
' fonvactno.  F12963 B Hole 1D BH103
Arojedt Aldbrough Gas Storage Facility Sample no. 05
1 Soil description  Very stiff dark brown slightly gravelly CLAY Depth 250 m
Sample lype U
Page of 1
Deviator stress v strain
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Strain %
Shear stenglh parameters G 187 kPa
: ) 01°
C Apparent ¢ 187 kPa
/‘*\\ ~ [{Testiype Undisturbed Muiti stage Mode of failu
" {Specimen number _ 1 2 3 ISpecimen 1
L Cell pressure kPa 40 80 - 160 .
JDeviator stress kPa 374.87 374.86 375.31 compound
Corrected deviator stress kPa 374 a4 374 -
Membrane correction kPa 112 1.20 133 -
Membrane {hickness mm 0.372
Moisture content % 14
Bulk density Mg/m® 2.21
Dry densily Mg/m® 1.94
Diameter mm 103.6
[Length mm 196.6 )
Faliure strain % 153 16.8 19.3
Cu kPa 187 187 187
Rate of strain 203 %Iminute Specimen depth 270 m
High density rubber latex membrane used .
Remarks
Norwest Holst Soil Engineering Limited
parkside Lane, Dewsbury Road, Leeds LS11 6SX
~ Tel. 0113 2711111 Fax. 0113 2760472 __E-malil soils@norwest.co.uk _
Approved: Y '




UNDRAINED TRIAXIAL COMPRESSION WITHOUT MEASUREMENT

OF PORE PRESSURE (MULTISTAGE METHOD) N e = ?
Test Method: BS1377; Part 7: 1990: Clause 8 SR
Contract no. F12963 A Hole ID I
Project . Aldbrough Gas Storage Facllity . |sample no. Ger”
Soii description  Very stiff dark brown slightly gravelly CLAY. Depth 3.05
Sample type U
Page 1of

Devlator stress v strain

300
250 - I o N
] EEERAS
]
w 200 <
% . ’/"
11
. g ’ y. iy
% 150 -7 P
8 / A
5 Ji
3
O 100
' f
50 -
0
O 5 10 15 20 2
. Strain %
Shear stength paramesters c 112 kPa
$ 45°
Appareni c 129 kPa
{Test type Undisturbed Multi stage Mode of failure
{Specimen number 1 2 3 Specimen 1 |
~ {Cell pressure kPa 40 80 160 ' -
Deviator stress kPa 248.27 . 259.69 269.90 Compound = _
Correcied deviator stress kPa 247 . 259 269 L
{Membrane correction kPa 0.99 1.16 1.37
Membrane thickness mm 0.372
Maisture content % 17
Bulk density Mg/m® 2.08
Dry density Mg/m® 1,77
Biameler mm 102.6
JLength mm 197.0
Failure strain % 12.7 15.7 19.8
“Jcu kPa 124 129 134
Rate of strain 203 %/minute Specimen depth  3.25 m
High density rubber latex membrane used
Remarks

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 858X
Tel, 0113 2711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk

Appfoved: \e}
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UNDRAINED TRIAXIAL COMPRESSION WITHOUT MEASUREMENT-

Remarks

High density rubber latex membrane used

4
NI .
OF PORE PRESSURE (MULTISTAGE METHOD) el
Test Method: BS1377: Pait 7: 1930 C!ause 9 -
Contract no. F12963 HoleiD BH1io!
Project Aldbrough’ Gas Storage Fam!ity Sample no, 06
Soil description  Very stiff brown slightly graveily CLAY. Depth 2.50
Sample type u
Page 10f1
Deviator stress v strain
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Strain %
Shear stength parameters c 162 kPa
) 57°
; Apparent ¢ 189 kPa
ATest type Undisturbed Multi stage Mode of failun
‘{Specimen number 1 2 3 Specimen 1 (—
" {Cell pressure kPa 40 - 80 160- - : ¢
{Deviator stress kPa 366.10 378.44 393.96 {Compound }="_
{Corrected devlator stress kPa 365 377 393 -
Membrane correction kPa 0.85 1.00 1.21 e
tMembrane thickness mm 0.372
-IMoisture content % 15
Bulk density Ma/m® 2.14
fory density Ma/m® 1,86
Diameler mm 104.2
Length mim 197.8
{Faifure strain % 10.6 13.1 17.2
Cu kPa 183 189 196
Rate of strain 2.02 %/minute Specimendepth 263 m

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewshury Road, Leeds LS11 58X

Tel, 0113 2711411 Fax. 0113 2760472 E-mail solls@norwest.co.uk

Approved: W



UNDRAINED TRIAXIAL COMPRESélON WITHOUT MEASUREMENT

: : oRnEsT 9
OF PORE PRESSURE (MULTISTAGE METHOD) N L =T
Tesl Method: BS1377: Part 7: 1990: Clause 9 , _ |
Confract no. F£12963 ' Hole ID Foo
Project Aldbrough Gas Storage Facllity Sample no. v
Soil descriplion  Stiff brown slightly gravelly CLAY Depth 4.50
Sample type U
Page 1of1
Deviator stress v slrain
250
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) Strain % _
Shear stength parameters c 109 kPa
¢ 0.0 °
1- . " Apparent ¢ 108 kPa _
Test type Undisturbed Mulli stage ’ Mode of fa}ilun_
_{Specimen number 1 2 3 Specimen 1. -/
-4Cell pressure kPa 60 120 240 :
Deviator stress kPa 219.42 220.29 217,72 Compound AS
{Corrected deviator stress kPa 218 219 216
{Membrane correction kPa 0.97 1.08 1.24
Membrane thickness mm 0.372
{Moisture content % 17
Bulk density Mg/m® 214
Dry density Mg/m® 1.83
Diameter mm 103.9
jLength mm 197.5
{Faiture strain % 12.7 14.7 17.7
Cu ' kPa 109 110 108
Rate of slrain 2.02  %/minule Specimendepth 466 m
High density rubber lalex membrane used
|Remarks

_ Tel. 0113 27

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X
11111  Fax. 0113 2760472 E-malil soils@norwest.co.uk

Approved: ¥ '




UNDRAINED TRIAXIAL COMPRESSION WITHOUT MEASUREMENT A — @
OF PORE PRESSURE (MULTISTAGE METHOD) e ST
Test Methad: BS1377: Part 7: 1990: Clause 9
Contract no. +12963 Hole 1D BH106
'Project Aldbrough Gas.Storage Facility Sample no. 04
Soil description  Very stiff brown slightly gravelly CLAY. Depth 1.50
Sample type U
Page o 1oft
Deviator stress v sirain
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Strain % :
Shear stenglh parameters C 203 kPa
& 3t°
: Apparent ¢ 218 kPa
JTest type Undisturbed Multi stag Mode of failure
Specimen number 1 2 : 3 Specimen 1 ——
Cell pressure . kPal 40 {80 180 L -
Deviator stress kPa 432.72 "432.84 44596 Compound {T
{comected deviator stress kPa 432 432 445 = 7
Membrane correction kPa 097 0.91 1,06 ~
Membrane thickness mm 0.348
1Moisture content % i6
|Bulk density Mg/m? 2.14
|Dry density Mg/m® 1.84
|Blameter min 104.2
Length mm 1971
{Failure strain % 10.1 12.7 15.7
Cu kPa 216 216 222
Rate of sirain 2.03  %/minute Specimendepth 1685 m
High densily rubber fatex membrane used
Remarks
Norwest Holst Soil Engineering Limited
- Parkside Lane, Dewsbury Road, Leeds LS11 58X
: Tel. 0113 2711111 Fax. 0113 2760472 E-mall solls@norwest.co.uk
Approved: 82,4 ' '




OF PORE PRESSURE (MULTISTAGE METHOD)

. . - o - i gy
UNDRAINED TRIAXIAL COMPRESSION WITHOUT MEASUREMENT

NORMEST 0

HOL.S=T
_ Test Method: BS1377: Part 7: 1990: Clause 9 7
ontract no. F12063 Hole ID . BR
Project Aldbrough Gas Storage Facility Sample no. 02 -
Sofl description  Very stiff brown slightly gravelly CLAY. Depth 120 m
. Sample type U
Page 10f1
Deviator stress v strain
350
300 =] -
250
& 7
] A
- 200 ;
, :
8 150 7
2 /
a /
100 +—{
' 1
50 +f
)
i
0
0 2 4 ] 8 10 12 14 16 18 20
Strain %
Shear stength parameters c 142 kPa
- ) 25°
Apparent ¢. 153 kPa
Test type “|Undisturbed Multi stage : Mode of £~
-Specimen number 1 -2 3 Specimen 1
§Cell pressure kPa 40 80 160 _
{Deviator stress kPa 301.82 307.82 313.60 Compound ||~
Corrected deviator stress kPa k1| 307 32 =
Membrane correction kPa 0.84 0.99 1.10 ol
Membrane thickness mm 0.372
Moisture content % 17
Bulk density Mg/m® 2.15
Dry density Mg/m® 1.83
|Diameter mm 102.1
Length mm 198.2
Failure strain % 10.1 12.6 14.6
Cu kPa 150 153 156
Rate of sirain 2,02 %/minute Specimendepth 125 m
JHigh density rubber latex membrane used
Remarks

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 85X
Tel. 01132711111 Fax. 0113 2760472 E-mail soils@norwest.co.uk

| Approved%{




(Contract 1o,

[ O S VR e e
'TUNDRAINED TRIAXIAL COMPRESSION WITHOUT MEASUREMENT

Project

a4
OF PORE PRESSURE (MULTISTAGE METHOD) N T
Tast Method: BS1377: Part 7: 1990: Clause 9
12963 -|Hole ID BH107
Aldbrough Gas Storage Facllity Sample ho. 11
Soil description  Firm brown slightly gravelly CLAY Depth 5.00

Sample type u

Page 1of1
Deviator stress v strain
140 :
120 1]
///
|1
100 o
o
%
w 80
w
% .
. g 860
B /
(] y
40, /ﬁ
20
‘0
0 10 15 20 2
Strain %
Shear stength parameters c 60 kPa
$ 11°
Apparent ¢ 64 kPa
Tesl type Undisturbed Mulli stage Mode of failur
Specimen number 1 2 3 Specimen 1 ===
Cell pressure kPaj - 70 140 210 o -
{Deviator stress kPa 125.10 120.58 130.79 Compound
Comrected devialor stress kPa 124 128 130
Membrane correction kPa 0.97 1.1 1.26 .
Membrane thickness mm 0.372
Motsture contenl Yo 17
Bulk density Ma/m® 2.16
Dry density Mg/m® 1.84
Diameter mrm 101.4
Length mm 197.4
Failure strain % 12.2 14.7 17.2
Cu ‘ kPa 62 64 65
Rate of sirain %6/minute Specimen depth 514 m
High density rubber lalex membrane used
Remarks

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X

Approved:

L Tel. 01132711111 Fax. 0113 2760472 E-mail soils@norwesl.co.uk




] UNDRAINED TRIAXIAL COMPRESS]ON WITHOUT MEASUREMENT

Remarks

High density rubber latex membrane used

P
=T
OF PORE PRESSURE (MULTISTAGE METHOD) N e T
: Test Method: BS1377: Part 7: 1990: Clause 9 PR
Coniracl no. F12863 Hole ID
Project Aldbrough Gas Storage Facility Sample no. uf
Soll description  Very stiff brown slightly gravelly CLAY. Depth 2.50
Sample type u
Page 1of 1
Deviator stress v sfrain
400
350 —
, O i
300 —{d =
—
oy : Wi
& 250 -
w 200 {
5 -
3
» 150
o i
]
100 |-~
7
50 4
I
0 _ :
4] 5 10 15 20 2
Strain %
Shear stength parameters c 127 kPa
4 97°
Apparent ¢ 170 kPa
1Test type Undislurbed Mulii stage Mode of faitur
1Specimen number - I 2 3 Speclmen ;
{Cell pressure kPa 40 80 160 _
Deviator stress kPa 317.70 341.92 364.92 Compound Z-.::
Comrecied deviator stress kPa M7 341 364 3
Membrane correction kPa 0.78 0.98 1.21
jMembrane thickness mm 0.328
Moisture content % 16
Bulk densily Mg/m® 2.16
Dry density Mg/m® 1.85
Diameter mm 1041
Length mm 196.9
Failure strain % 11.2 15.2 20.3
Cu kPa 158 170 182
Rate of strain 2,03  %/minute Specimendepth 2865 m

Norwest Holst Soil Engineering Limited

Parkside Lane, Dewsbury Road, Leeds LS11 58X
Tel. 0113 2711111 . Fax. 0113 2760472 E-mail soils@norwest.co.uk

{Approved: ﬁ/ nd
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DNDRAINED TRIAXIAL COMPRESSION WITHOUT MEASUREMENT

~NoRLssT 9
OF PORE PRESSURE (MULTISTAGE METHOD) T
Test Method: BS1377: Part 7: 1990; Clause 9
Contract no, F12963 : . Hole ID BH110
Project Aldbrough Gas Storage Facilily Sample no. 07
Soll description  Stiff brown slightly gravelly CLAY Depth 3.00 |
Sample {ype U
Page 1of 1
Deviator stress v strain
250
200, me=—gnn
LA ]
g +F
v L~
150 gl
[%23
8 1%
w A
5 4 r
2 100
@
O
50: i
‘17
|
0 R 4
0 5 10 15 20 25
Strain %
Shear stength parameters c 80 kPa
$ 56°
Apparent ¢ 98 kPa '
- JTest lype Undistiurbed Multi stag Mode of failure
Specimen number 1 2 - 3 Specimen 1 p=—
- Jcell pressure kPa 40 80 160 : —
" "IDeviator siress kPa 186.03 196.24 212,72 Compound f| ~—
Corrécled deviator siress kPa 185 195 211 -
Membrane correction kPa 0.83 0.97 1.32 ‘
Membrane thickness mm 0.348
Moisture content % 16
Bulk density Mg/m® 213
Dry density Ma/m® 1.85
Diamesler mm 103.3
Length mm 197.7
{Failure sirain % 111 13.7 20.7
Cu kPa g3 98 106
Rate of strain 2.02 %/minute Specimendepth 312 m
High density rubber latex membrane used ‘
Remarks

Norwest Holst Soil Engineering Limited. .
Parkside Lane, Dewsbury Road, Leeds LS11 5SX
Tel. 0113 2711111

Fax. 0113 2760472 E-mail solls@norwest.co.uk

Approvéd: 3




[UNDRAINED TRIAXIAL COMPRESSION WITHOUT MEASUREMENT

<
OF PORE PRESSURE (MULTISTAGE METHOD) N o
i Test Method: BS1377: Part 7: 1990: Clause 9 ' _
Conlract no. F12063 ' Hole ID o
Project Aldbrough Gas Storage Facility Sample no. u2
Soil description  Firm brown slightly gravelly CLAY. Depth 1.00
Sample type u
Page 10f 1
Deavialor slress v strain
200 4
180 Fee
Co P
160 ]
o it
140 '
€ : {//
2 420 f
0 /
[ / :
v 100 f o
5 / -
o
< 80
5 80 ;’
fa]
60
40 Hr-
i
20
0
0 - 5 10 15 20 2f
Sfrain %
Shear stength parameters c 74 kPa
¢ 76 °
Appareni ¢ 80 kPa
Test lype Undisturbed - ' Multi stage Mode of failure
{Specimen number 1 2 3 Specimen 1~ -,
{cell pressure kPa 20 40 60 b
{Deviator stress kPa 173.53 181.04 185.45 Compound ’,;
jCorrected devialor stress kPa 173 180 184 =
Membrane correction kPa 0.61 0.78 1.08 , o
- |[Membrane thickness mm 0:328
Moisture content Yo 22
Bulk density Ma/m® 2.06
Dry densily Ma/m® 1.69
Diamater mm 103.3
Length mm 193.3
Failure strain % 8.1 11.1 1714
Cu kPa 86 80 92
Rate of strain 2.02 %/minute Specimendepth ~ 1.07 m
High density rubber latex membrane used
Remarks

Norwest Holst Soil Engineering Limited
* Parkside Lane, Dewsbury Road, Leeds L.S11 58X
_Tel. 01132711111 Fax. 0113 2760472 _E-mall_soils@norwesL.co.uk

| Approved:ﬂbﬂé
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UNDEAINED TRIAXIAL COMPRESSION WITHOUT MEASUREMENT

OF PORE PRESSURE (MULTISTAGE METHOD) N e ?
Test Method: BS1377; Part 7: 1990: Clause 9
. 'Contract no. F12063 Hole ID BH111
Project Aldbrough Gas Storage Facility Sample no. 02
Soil description  Soft to fimn brown mottled very sandy CLAY. Depth 1.00
Sample type U
Page - qof}
Deviator stress v strain
160 I
140 .
] /
120 ]
1‘/7
ra
0
2 100 /’
h
3 ]
% 80 — ]
5 1]
= /
Cal 60
40
iy
2 //
0
0 2 4 6 8 10 12 14 18 18 20
Strain %
Shear stength parameters c 13 kPa
é 24.4 °
Apparent ¢ 58 kPa
Test type Undistlurbed Mulfi stage Mode of failure
I1Specimen number 1 2 : 3 Specimen 1
{Cell pressure kPa 20 40 7 80 -
{Deviator stress kPa 8267 117.51 149.64 Compound
{Corrected devialor stress kPa 82 117 149
Membrane correction kPa 0.50 0,78 0.99
Membrane thickness mm 0.348 -
Moisture content % 15
Bulk density Mglm3 1.88
~ |Dry density Ma/m® 1.64
Diameter mm 104.1
JLength mm 203.1
Failure strain % 59 10.3 14.3
Cu kPa 41 58 74
Rate of strain 1.87 %/minute Specimendepth 114 m
High density rubber fatex membrane used :
Remarks

Norwest Holst Soil Engineering Limited
Parkside Lane, Dewsbury Road, Leeds LS11 58X

Approved: 3

Tel, 0113 2711111 Fax. 0113 2760472 E-mail_soils@norwest.co.uk
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