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Introduction

1.1 General

The Aldbrough scheme comprises the creation of underground cavities for the storage of natural gas.
- The cavities are to be situated 1.8km below ground level within a 200m thick deposit of salt.

The site is situated approximately 18km north east of Kingston-upon-Ifull, 2.5kin south of Aldbrough
and 1.5km inland from the North Sea coastline. :

1.2 Scope of Investigation

The scopé of works carried out for this report included:

& A review of existing ground information

® A ground investigation comprising of 16 No. cable percussive boreholes, 29 No, trial pits and 3
trial trenches. . ,

® Laboratory testing of samples carried out by Norwest Holst Soil Engineering Limited

1.3 .Scope of Report
The interpretative report includes the following:
& Review of desk study information

® A description of ground investigation works carried out befween 16th and 28th July and
- description of the laboratory testing

- ®  An assessment of the ground and grourndwater conditions

® Presentation of the tests results from the ground investigation

® A geotechnical assessment including advice on suitable foundation types and depth, pavement
design, excavations and earthworks

14 Principal Sources of Desk Study Information

® Foundation and Exploration Services Ltd Ground Investigation Factual Report, 1992
A . .® British Geological Survey Geological Map, 1:50,000 Homsea (Sheet 73)

® GeoReport, British Geological Survey 7

® Environmental Agency Groundwater Vulnerability Map — Sheet 13

. Envirocheck Report produced by Landmark

1-1
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2 The Site

The site is located approximately 18km north east of Kingston-Upon-Hull, 2.5km south east of the
village of Aldborough village in East Yorkshire and 1. Skni inland of the North Sea Coastline at an

~ approximate National Grid Reference TA 260 369. A s1te location plan is pre.sented in Appcnchx Aas
- Flgute AL - -

-‘I‘his section presents a brief review of the sité, based upon the EnviroCheck report (see Appeadix B),
~ independent researches and site visits.

21 Site Description

The site investigated is roughly rectangular in shape and occupies an area of' approximately 20
héctares. The construction area of the site is comprised of genﬂy undulating arable farmland. The site
is bound to the west by Cess Dale Drain, to the south by Bast Newton Drain and by hedges and farm
ditches to the north and east.

"23  Site History

Historical maps obfained as part of the EnviroCheck Report (presented in Appendix B) indicate that

“thé site has been arable farmland since the earliest available historical maps dated 1855.

_2'.3'7‘ Geology and Hydrogeology

9.3.1  Drift Geology
The GeoReport obtained from the British Geological Survey (presented as Appendix C) and publishe&
1:50,000 scale map of Horsea (Sheet 73)¥ indicate that the site is underlain by a deposit of Glacial

Tlll with an overlying body of Alluvium to the south and west, The British Geolog:cal Survey has not
published a memoir to accompany Sheet 73.

The GeoReport indicates that the alluvium resting on the Glacial Till may be encountered as soft to

firm consolidated, compressible silty clay, possibly including layers of silt, sand peat and basal gravel
and is estimated to have a thickness of greater than Im. A stronger desiccated surface zone may be

present, however no specific information is available concerning the exact thickness or composition of

these deposits.

2-1
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The Glacial Till is likely to exhibit a highly variable lthology usually sandy with pebbles, cobbles and !

boulders. Gravel-rich and laminated sand layers are known to exist within the deposits and may be

prone to ‘running sand’.

232 Solid Geology

The 1:50,000 geological map indicates that the proposed site is underlain by the Rowe Chalk -
Formation of the Cretaceous age. The Rowe formation is characterised by white, ﬂmt beanng chalk
“with sporadic mar} bands. '

Ttis estimatcd that the Rowe Chalk Formation is approximately 50m in thickness at the locatlon of the

pmposed site, dipping at approximately 2° to the north east. The Rowe Formation is shown fo be.
underlain by the Flamborough Chalk Formation.

23. 3 Groundwater Vulnerability

'I‘he Environment Agency Groundwater Vulnerabﬁlty map (Sheet 13 — Scale 1:100,000) @ for the
“Humber Estuary indicates that the proposed site is underlain in the north and east by a non-aquifer
(negligible permeability). Such formations are regarded as containing insign.iﬁcant quantities of
groundwater although groundwater flow through such rocks does take place.

“The areas to the south and west of the site arc underlain by a minor aquifer. These can be fractured or
potentially fractured rocks which do not have a high primary permeability, or other formations: of -
variable permeability including unconsolidated deposité. Although these aquifers will seldom produce

large rivers, quantities of water for abstraction, théy are important for local supplies and for providing

base flows to rivers.

- 24 . Potential Sources of Contamination

The information obtained from the EnviroCheck Report suggests that there is little potential for ,

" contamination. The site appears only to have been used as agricultural land, with no other land use-
recorded on the historical maps.

“The BuviroCheck report indicates that there are no ;cgistcréd landfills within tkm of the site, It also

' indicatcs that no pollution incidents have occurred within 1km of the site.

" BRE Guidance ¢ mdicates that the site is located within an ared where no radon protection measures

are required.

2-2

208X021M7AF22 0 2 . i . .
QAGLAProjects\208202 Aldbrough\08-DacumentsMincorming\Nicky Geotech Repar\Interpretutive Report rev Bnjb.docMNIB




Y

Aldbrough Gas Storage Facility - ' Mott MacDonald
Ground Investigation Scottish and Southen Energy Ple
Interpretative Report ' ’

2.5 Previous Site Investigations

Foundation Exploration Services Itd undertook a ground investigation of the site in 1992. The
investigation was carried out in order to determine ground conditions and to provide information that

would assist the ‘engineer’ in the design of foundations and earthworks

" Ten trial pits were excavated m the vicinity of the site, five of which were located within the site
‘ boundary The locations of these trial pits are presented as F1gure A2, the logs and report are
presented in Appendtx D. The trial pits were excavated to depths of between 1.0m and 2.5m below

ground level (bgl) and the lithology was described as Glacial Till in ail trial pits. The il generally

~ comprised stiff to very stiff sandy gravelly clay.

A number of geotechinical issts wete carried out on samples taken from the ex_pig_:ratow holes, though

- j :'d"nly moisture content and plasticity index tests were carried out on sémpleé taken from within the site

boundary, as discussed below.

Moisture Content tests were carried out on sixteen samples taken from trial pits thhm the site
boundaxy Moisture contents ranged from 13% to 45 % with an average of 26% Plasucxty Index tests
were carried out on two samples which recorded liquid lirpits of 42% to 68%, with plasnc limits of
23% to 28 %, and plasticity index of 19% to 40%. These results indicate that the material tested
comprises intermediate to high plasticity clays.

2-3
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3 Summary of Ground Investigation Works

3.1 General

Norwest Holst were appointed by Scottish and Southern Euoergy p!c under the Mott MacDonald
Framework Agreement 2003 to carry out a ground: investigation at the proposed site. The fieldwork
was carried out between 16" and 28" July 2003, and comprised the formation of sixteen cable

percussive boreholes and twenty mechanically excavated trial pits with associated sampling and in-situ
testing

" . Exploratory hole logs presenting details of the strata encountered, together with sampling records and

testing results are summarised in the Norwest Holst Soil Engineering Factual Report(‘”, ref, F12963, .

o _' dated 29109!03 The positioning of all exploratory holes is given on MM. Drawing 208202/MM/G001L

presented as Pigure A.2.

t32 Cable Percussive Boreholes

N _lnght cable percussion boring of nominal 150mm diameter was undertaken within sixteen boreholes to
- depths of 5.0 and 10.5m below ground fevel (BGL).

3.3 Trial Pits

A total of 29 No. trial pits were excavated to depths ranging between 2.3 and 4.0m BGL.,

34 Trial Trenches

‘During the ground investigations, three trial trenches were carried out to depths ranging between 3.1
~.and 4.0m BGL. The trenches were located within the south west area of the site to assist in

. determining the extent of sand and gravel alluvial deposits present on site.

35  In-situ Testing

- 3.5.1 Standard Penetration Tests

A total of 44 Standard Penetration Tests (SPTs) were carried out in the boreholes to assist in assessing
. the geotechnical characteristics of the material encountered. Typically SPTs were carried out every lm

and at changes in lithology. The results are presen{ed in Norwest Holst factual report.

3.1
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3.5.2 Hand Vane Tests

Hand Vane Shear Tests were carried out in alf trial pits where clay was encountered, to assess the

. strength of the clay.

3.6 Sampling

'Répresentative disturbed and undisturbed samples were generally taken at 0.5m intervals and at

changes in strata. Details of sampling carried out ate indicated on exploratory hole logs in Appendix E

. of Norwest Holst Soil Engineering Factual Report, ref, F12963.

37 Installations / Instrumentation

‘Standpipes were instafled in three of the cable percussive holes (BH's 103, 107 and 117}, using 50mm

jnternal diameter uPVC tube. The standpipes were surrounded with pea gravel within their response

ZOnes.

3.8 . Geotechnical Laboratory Testing

Representative samples taken during the ground investigation works were tested by Norwest Holst
Soil Engineering Limited for the following properties in accordance with methods outlined in BS1377
(1990).

-1. General Classification C — " o

e Moisture content tests (Part 2, Method 3). -

- « Index Properties (Part 2, Methods 4 and 5)

o Particle size distribution tests (Paxt 2, Method 9)
2. Chemical

» Sulphate content of aqueous soil extracts (Part 3, Method 5)
e pH value (Part 3, Method 9)

3. Compéction

e (California load bearing ratio (CBR) (Part 4, Methed 7)

. Dry density/moisture content relationship tests (Part 4 , Method 3)

32
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4,

Moistuse condition value ( MCV) relationship tests (Part 4, Method 5)
Shear Strength ( fotal stress)

Single stage and multi-stage compressive strength in undrained triaxial compression (Part 7,

~ Methods 8 and 9)

Compressibility

Qedometer consolidation tests

33
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a4 Groundwater Model

The groundwater levels across the site are important to the design of the proposed development and
works associated with its construction. A factual summary of the groundwater observations made
follows as Sections 4.1 and 4.2 and an overall assessment of the groundwater conditions is presented

as Section 4.3.

- 44 Groundwater Observations Durling Fieldwork

Groundwater was encountered in nineteen of the exploratory holes, with initial water strikes varying

-from 8.6m bgl in BH106 to 2.0m bgl in TP202 and TP 220. A summary table of ficld observations is

. presented in Table 4.1.
Table 4-1; Groundwater summary fable
Exploratory Hole Groundwalesr Strike () Levet after 20 Minutes ()
Glacisl Till
BHI0Z : 12 ' . 422
BHIO3 ' 6.7 _ 37
BHI06 ' B6 405
BHIOT 7 46 NR
BHI11 40 37
BHII2 21 NR
I I O I
TR2L4 27 CBR
TP233 26 NR
Alaviom
BH1il 220 20
BHIIE 2.40 138
BH119 320 ' 230
TP201 2.60 _ NR
P02 200 l o NR
TP205 260 - ' N/R

4-4
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Exploratory Hole Groundwater Strike (m) Level after 20 Minutes (m)
TP215 315 ' N/R
TP216 ‘ 240 NR
TP219 259 NfR.
. TP220 2,00 ’ Nm
TP232 230 NR
MN/R - Not Recorded

T - Groundwater Observations in Monitoring Wells

Three groundwater monitoring wells were instatled within BH 103, BH 107 and BH 117. Levels were
- recorded following the completion of works on 315 Ji uly 2003, and indicated that the groundwater was

shallower in the north western corner of the site at that time. The results are presented below in Table
4 2. '

b
LU

Table 4-2 Groundwater Levels 31 July 2003

Exploratory Hole Groundwater Level ( mbgl)
BH103 3.20
BH107 . 3.10
BH117 0.83
4.3 Asséssment of Groundwater Conditions

_ Tkge water strikes varied from 8.6m to 2.0m bgl, with rises, where recorded, to 1.38m and 4.22mbgl
compared with levels in the monitoring wells of between 0.83m and 3.20m bgl and the water level in
East Newton Drain and Cess Dale Drain of approximately 3m bgl.

The trend in groundwater levels, relative to Ordnance datum, generally follows the site contours, with
Za rise in the water levels below Mill Hill towards the centre of the site. This rise is less than the rise in
. ground level though hence the water Ievels fall relative to ground level. Towards the perimeter of the
131te, the water levels are -approximately the samc level as the East Newton and Cess Dale drains, whlch

seem to be acting as a general drain to the near surface soils of the site. The well monitoring data is in

45
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accord with this assessment, except at BH117 where the water table scems locally elevated. Such

variability in the groundwater may be due to variable permeability within the deposits, which could
give rise to locally perched water tables.

46
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5 . Strata Encountered and Geotechnical Properties

5.1 General

The strata encountered are generally in accordance with the available published information. The site

is underlam by Quatemary Glacial ¢l with some Alluvium (reworked Glacial Till)-at the surface in -
the west and south west of the site.

Table 5.1 summarises the depths and elevations to the fop of the strata and their thickness as

_ determined from the ground investigation

Table 5-1: Summary of Ground Conditions Encountered

Strata Depth fo Top of | Thickness (m) Encountered in

Strata (m BGL)
Glacial Till 0.00 ' Up to 10.5m proven All expioratory holes
Alluvium 0.8-2.6 08-2.1 32% of exploratory holes

Cross sections are presented as Figures A3 to A.8.

5.2 Superficial Deposits

- 521 Glacial Till

- Glacial Tilt was typically desctibed as firm to stiff, occasionally soft snd very stiff brown orange
' -_shghtly sandy gravelly clay. The gravel component was-generally described as sub-augular to sub-

rounded and composed of chalk, mudstone, sandstone, quartz and limestone.

The results of in situ and laboratoty tests have been used to derive the geotechnical properties for the
cohesive glacial deposits as summarised in Table 5.3 and discussed below

(i) In situ Standard Penetration Tests (SPT)

The minimum SPT N value recorded was 9 from BH102; the maximum N value recorded was 35 from
BHI01 with an average value being 17. The N values indicate that the material is typically firm to
~ stiff, based on the correlation between N value and Cu developed By Stroud and Butler (1975)%. A
graph plotting SPT values verisus depth is presented as Pigure A.9.

5-7
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The results of the SPT tests have been converted to ‘mass shear strength’ after Stroud and Butler ® as

follows:

Mass Shear Strength, ¢ = fiN (Ilemi), where £, = 4.4 for PI=36%
As shown in Figure A.10 within the Glacial Till mass shear strengths of 40 kKN/m* to 154 KN/m? with a
median value of 70 KN/m? were calculated.

(ii) Hand Vane Tests

Hand Vane Shear tests were camed out in all trjal pits where clay was encountered, to assess the

. “strength of the clay. Tests wexe carried out in all trial pits excavated.

A total of 59 peak value tests were carried out at depths between 0.2m and 1.1m bgi, with results
ranging from 45 kN/m? to 130 kKN/m?, with a mean value of 90 kN/m2,

A total of 58 remoulded tests were carried out at depths between 0.2m and 1.1m, with results ranging
from 15 XN/of? to 76 kiN/m? with a mean value of 43 KN/m?

The results of the tests are presented in the Norwest Iolst Pactual Report (Appendix E) and A.10 of

* this report.

(ii) - Grading Analysis

_ Particle size distribution (PSD) tests were carried out on samples from across the sité at depths

_betwcen 0.5 and 8.5m bgl. The samples were well graded; twenty three samples were classiﬁéd as
_ gravely sandy clay, with one classificd as clayey sand (BHI0O6 8-.5m)%hand one as sand and gfavel'
© (BHI11 1.Om). ‘ B o

The results are presented in Figure A.11.

(iv) Classification tests

' Atterberg Limit and natural moisture content tests on samples of Glacial Till recorded plastic limits of |

13% to 27%, liquid limits of 29% to 69%, plasticity indices of 12% to 42% and natural moisture

contents of 12% to 36%. Half of the samples were classified as intermediate plasticity clays and the

5-8
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remainder as low to high plasticity. The results of the tests are presentcd in Figure A12 (Casagrande

Plasticity Chart) and Figure A.13 (variation of index properties \_vﬁh depth).

V) California Bearing Ratio Test

Eleven Califomia Bearing Ratio (CBR) soaked tests were carried out upon material taken from depths
between 1.0m and 3.0m bgl. Samples taken from TP202 1.0m and TP214 1.0 produced accepted CBR

* ‘results at 2.1% and 0.81% respectively. The remaining nine samples had CBR values ranging from
1.0% to 3.2% for the top of the samples, which is consistent with the samples described above.
However, the CBR values for the base of the samples range from 0.76% to 8.55% indicating that there
may have been a problem with incomplete soaking of the samp[;és at the .lab.oratpry.

Soaked tests rsprcsent onerous testmg condlttons and mm‘or the ground bemg subject to prolonged

. induration by water.. Higher values may be more representative,.if good earthworkmg working
pracuce is adhered to. '

(vi)  Quick Undrained Triaxial Tests

The results of quick Undrained Triaxial tests undertaken on samples of Glacial Till recorded undrained
_shear strength of 41 kKiN/m? to 222 kN/m? with a median value of 132 kN/m?. This is indicative of a
" firm to very stiff, generally stiff, consistency. The results are shown graphically in Figure A.10.

(vii) Bulk Density
Bulk Density detenminations within the Glacial Till ranged from 1.88 Mg/m? to 2.21 Mg/m?® with doy

" ¢ densities of 1.64 Mg/m® to 1.94 Mg/m?,

(vilif  One dimensional consolidation tests

One-dimensional consolidation tests on samples of glacial' till recorded coefficients of volume
compressibility m, of 0.08 m¥MN to 0.16 m¥MN at 'pressure increments of 100kN/m2 above

effective overburden pressure (p’0 to p's +100 kN/m?). The results are md1catwe of clay of low to
* medium compressibility.

. Additionally, moduli of volume compressibility have (m,) have been derived from the ‘N’ vaIues after
Stroud and Butler @ as follows:
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IN (MM} for £ = 440 KN T Pi=36%

Moduli of volume of compressibility, m, =
2

For Glacial Till this con:elatlon indicates values of 0.06 m¥MN to 0.25 mYMN with a median value of

0.14 m?/MN are mdtcatwe of low to medium compressible clays.

(ix) Moisture Condition Value

Thirty-Six samples were tested for Moisture Condition Value, the results ranged from 4.6 to 13.8 with

-a median of 8.7. A Moisture Condition calibration plot is presented as Figure A.14.

>

. Compaction tests were carried out on four samples of Glacial Till from across the site, a summary of

the results are presented in Table 5.2 below:

Table 5-2 Summary of Compaction Test Results

. Explg:lfgrﬂole Depth D“;‘s;g“‘(“hf[‘g?g) Moi(s)'tﬁ;méor?ltent .
(mbgl) )
TP208 2.0 L8 16
TP211 10 119 16
TP212 1.0 1.82 16
TP223 2.0 1.83 " 15

The average Optimum Moisture content is 15.75%, the average natural moijsture content for Glacial
Till is 18% this indicates that some of the material on site may be too wet for use in earth works.

- The average Maximum Dry Density is 1.81 Mg/m?, for earthworks the clay should be compacted to

95% of this value.
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Table 5-3: Summary of Geotechnical Properties for Glacial Till

Glacial Till
Geotechnical Property _ .
Max%mum Minimum Median Value ] Number of Tests
SPT N Values 35 9 16 44
Field Undrained Shear Strength 130 45 ) a0 82
Hand Vane Paak Values -
(&N/m?)
Field Undrained Shear Strength 76 15 43 79
Hand Vane Remoulded Values
(KN/m?%)
. Natural Moisture Content NMC. | 36 2 | | a4
(%}
Liquid Limit LT (%) 69 29 39 49
Plastic Limit PL (%) 27 13 - 17 : 49
Plasticity Index (%) 42 12 23 49
. Coefficient of Volume 1.16 0.08 0.11 14
Compressibility, m, (m¥MIN}

Atp/'=010 0+ 100N/ m?

Equivalent Coefficient of 0.06 0.25 0.14 44

Volume Compressibility, m, . N
(mz/MN)
Laboratory Undrained Shear 222 41 132 46
Strength ¢, (KN/m®)
Mass Shear Strength ¢, (KN/m?®) 154 40 70 44
(After Stroud and Butler)

Bulk Density Mg/m®) 2.21 1.88 214 . 18

Dry Density (Mg/m®) 1.94 1.64 1.84 18

Moisture Condition Value 13.8 4.6 8.7 36
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522 Alluvium

Alluvium was encountered in Trial Pits 201,202, 206, 215,216, 218 — 220, 232, 233 and TPE3 all to
the west and south of the site. The thickest layer of alluvium of 2.1m was encountered at TP 220 in the
south eastern corner, which was also the location of the deepest proven depth. In general the alluvium

was describgd as slightly clayey sand with gravel and occasional cobbles. The gravel and cobbles are

desciibed as sub angular to sub rounded and comprised of chalk, sandstone, limestone and mudstone,

occasionally slate and dolerite. The overall composition of the alluvium is similar to that of the Glacial

 Till indicatifg that it maybe reworked ill.

" The results of the testing un&eiiaken is described in detail below and summarised in table 5.4

0} In situ Standard Penetration Tests (SPT)

" *The minimum N value recorded was 9, the maximum N value recorded was 22 with an average value
. ’being 14. The N values indicate that the material is typically firm, based on the correlation between N
" value and Cu developed by Stroud and Butler ©.

{ii) Hand Vane Tests

Hand Vane Shear tests were carried out in all tral pits where clay was encountered, to assess the
strength of the clay.

A total of 23 peak value tests were carried out at depths between 0.2m and I.Im bgl, with results
ranging from 32 KN/m? to 130 kN/m?, with 2 mean value of 71 kN/m®.

A total of 21 remoulded tests were carried out at depths between 0.2m and 1.1m, with results ranging

: fromﬁ kNfm?* to 74 kN/m2 with a meali yalﬁe of 41 kN/m2

The resulits of the tests are presented in the Norwest Holst Factual Report (Appendix E} and Figure

A.10.

(iii) Grading Analysis

Particle size distcibution (PSD) tests were carried out on samples from across the site at depths

between 0.5 and 2.6m bgl. The samples were well graded, three samples were classified as gravely

* sandy clay (BH118 0.6m, BH118 0.8m aﬁd BH220 1.0m), with three classified as clayey sand (BH106
" 8.5m, TP219 1.0 and TP220), two as clayey sandy gravel (TF233 2.00m and BH118 2.50m), ore as
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sandy clay (BH112 1.0m), one as sandy gravelly clay (BHIIQ 1.8m), one as sandy gravel (BH112
2.6m) and one as gravelly clayey sand (BH219 1.0m).

The results are represented within the lower half of Figure A.11.

-(iv) Classification tests

- :Atterberg Limit and natural Moisture content tests on samples of Aluvium recorded plastic limits of
19% to 26%, liquid Limits of 50% to 69%, plasticity indices of 30% to 46% and natural moisture

contents of 14% to 34%. All of the samples were claésiﬁed as intermediate to high plasticity clays.

.The results of the tests are presented in Figure A.15 (Casagrande Plasttcuy Chart) and Figure A.12
(vanat:on of index prc)pertles with depth)

Table 5-4: Summary of Geotechnical Properties for Alluvium

1

.Alluvium
- Geotechnical Property — : . - - .
Maximum | Minimum . | Median Value | Number of Tests
SPT N Values 2 9 12 '8
Rield Undrained Shear Strength 130 32 66 o3
Hand Vane Peak Values
(KN/m?)
Field Undrained Shear Strength 74 6 40 21
Hand Vane Remoulded Values
(KN/m?)
Natural Moisture Content NMC 34 14 . 34 1 . 6
(%) ~
Liquid Limit LY. (%) 69 50 67 5
Plastic Limit PL (%) 26 19 24 5
Plasticity Index (%) 46 30 | 37 {1 5

53' - Solid Geology: Rawe Chalk Formation

“The published geological map md:catcs that Ruwe Chalk Formation underlies the superﬁc1a1 deposits.

However, the investigation did not encounter any solid geology due to the exploratory hoies being
limited to 2 maximum depth of 10.50m begl.
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6 Geotechnical Assessment

6.1 General Ground Consftraints

The following general constraints on the development of the site have been identified:

e The geology of the site has been identiﬁéd as primarily Glacial Till. The depositional naﬁue of

| . this material means that it may be potenually highly vanable Alluvium in the form of reworked

" Glacial Till was identified thhm the exploratory holes in the south and south west of the site
overlying the till. These Iayers were more sahdy than the Till below

o The variability of the ground will lead to variable permeability within the deposits with a varying
water table depth and possible perched water tables. This was confirmed by the groundwater
‘monitoring which indicates the water level was approximately 0.83m bgl to 3.2m bgl. :

62 Foundations

. Pad or strip fouudatidns, subject to settlement tolerances, are considered to be appropriate for the type
of construction on the majority of the site i.e. for a development comprising relatively lightly loaded
structures. Where foundations are to be founded directly onto the Glacial Till at a minimum founding

depth of 1.0m, it has been estimated that the allowable bearing pressure applied by strip / pad footings
" . up to 2m breadth may be up to 125kPa.

Assuming an m, of 0.1 - 0.16 m#MN, as indicated from the oedometer resuits, we estimate that post-
" construction settlement of strip or pad foundations within the Glacial. Till will be between 10-and
30mm. '

Yor heavier structures, these cases need to be individuaily addressed in terms of bearing capacity and

seitlement.

. However, the south western. area of the site is underlain by the fess competent alluvium, which is
heterogencous and has associated with it a séft layer of clay. This clay layer has lower bearing
'c'aijabi]ities and will exhibit Iargér foundation setflements, compared with the rest of the site, with the
additional risk of -signiﬁcéint differential movements. As a result, it is recommended that shallow
. foundations are not used in this area, unless the lbading is particularly light and tolerant of differential

moverment.
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The analyses are based on the SPT data primarily, which seem to imply consistently lower values of
shear strength than the laboratory results.

6.3 Floor Slab

It is anticipated that ground bearing floor slabs would be appropriate for the majority of the site,
bearing directly onto the Glacial Till or engineered fill. All slabs should be designed for some

 differential moverent, the magnitude of which wil depend on the floor levels and the applied loads.
E Any soft spots below the slabs should be excavated and replaced with suitably compacted granular fill.

Radon guidance indicates that no radon protection measures are needed at this site.

. 64 Dréinage and Eiéavations

The ‘groundwater model for the site indjcates that the water level is typically. 3m to 4m bgl, except
below Mill Hill, where it falls to nearer 8m bgl. As a result only sump and pump groundwater contro}
is likely to be necessary across the whole site. during construction. More comprehensive. drainage is

unlikely to be fieeded given the largely cohesive nature of the ground, the generally slow rate of

" outflow of watér from the granular matérial in the exploratory holes and the low water levels recorded.
‘Howeéver, it should be noted that the ground i Investigation was carried out in the height of summer, and

" localised inflow may be stronger during the winter and spring months

Shonng should be allowed for in all excavations in the area of the alluvial material due to the

p0551b1hty of granular material that could slump and undermine the overlymg clay. Outside the

- alluvial area any excavations will nced shoring if man access is needed and shormg if the excavations

Care going to remain open for more than a day. of two,

-‘6;5. - -Road Pavements. -

Road pavements are to be constructed on the Glacial Till either in situ or placed as Class 2C
compacted material. The plasticity index for this material ranged from 12 —46% with an average value

of 25%. For design using Highways Agency Design Manual 25/94, the PI was conservatively taken to

_ be 40%. For this scenario assumlng a low water table and average construction conditions, the

equahbnum subgrade CBR should be taken to be 3% for design. The cappmg and thickness design

. guldanCe indicates that either 150mm sub-base on 350mm capping or 300mm sub-base with no

capping, would be appropriate for the pavement,
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6.6 Earthworks

Meodification of the site levels is likely to be required, with recontoufing of up to 3m likely to be

‘required. For shallow cutﬁngs within 3m of the original ‘ground surface the material encountered is

likely to be cohesive Glacial Till.

Key parameters for the materials encountered are summarised in Table 6.1 based on the test results .

from the site investigation.

Table 6-1: Summary of Key Geotechnical Properties of Glacial Till

Geotechnical Property | _ ‘ ' Results
Moisture Content (%) _ Range: 12 - 36 Median: 17
Plastic Limit (%) _ . Range: 13 -27 Median: 17
Plasticity Indox (%)  Range: 12~ 12 Median: 23
Standarci Penetration Test N Va{ue | ‘Range: 9-35 Medién: 16
Moy ' Range: 4.6 — 13.8 Median: 8.7

For the putposes of guidance the materal likely to be encountered maybe classified as a Class 2C

- . ‘Stoney Cohesive’ material in accordanice with the Specification for Highway works.

' 'ASsuming a CBR of 3% and an approximate correlation between Cu and CBR, a minitnum Cu of

60kPa and a maximum Cu of 125 kPa has been inferred to be reciuired for ehgineered coliesive fill at

. the site. Based on 2 moisture content range of 14— 17%, which would appear to be acceptable, this

equates to a design specification MCV in the range of 10 to 14.

Due to the relatively low height and slope gradients of the proposed landforms, it is considered that
slope instability will not be an issue. However, if slopes are to be steépened, either in a tempdrary or
permanent situation, then the stability of the slopes should be re-considered. Addit_ionally, this should
be undertaken if ground conditions show a marked reduction in competence in any particular locality,
though and in view of the proposed gradients, the need for slope gradient revision is considered:to be
unlikely.
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6.6.1 Summary

The forgoing figures may be used for preliminary design purposes. However, it should be noted that
. assessment of acceplability of the material is dependent on numerous factors and must take into
account the following:

_® The lateral and vertical variation in the strata
¢ The presence of pesched groundwater and techniques used to control by dewatering

» The methods of compaction adopted by the contractor and care taken to séparate unacceptable
materials

_* The weather conditions at time of excavation transport storage and deposition,

During constriiction it will be essential to select acceptable materials with care, and to use proper
working metheds of handling, compaction and testing to ensure that materials are placed to -

appropriate standards. Good compaction of materials is essential to ensure stability of the ea.rthworks

" “and to minimise future ground settlement. Finished earthwork slopes should be topsoiled as soon as

practical to reduce the vulnerability to slope erosion. Validation of compacted materials should be
carried qut to ensure the works meet specification criteria.

6.7 Durability of buried concrete

The results of water soluble and pH determinations on samples of Glacial Till are presented in the
. factual report prepared by Norwest Holst Soil Engineerin g Limited Appendix E. Water Soluble
'Sulfate as S04 concentrations ranged from 0.021g/1 and 0.292 g/l and pH ranged from 7.1 to 8.4.

Thése results have been assessed against Table 2 of BRE Special Digest 1‘(Paxt 1) @, Fo greenfield

sites and mobile groundwater the Design Sulfate class is DS-1 and the ACEC class1ﬂcat10n for the site
is AC-1.
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A Landmark Information Group Service

gummary

Agency & Hydrological

Waste

Hazardous Substances

Geological

industriai Land Use

Sensitive Land Use

Data Currency

Data Suppliers & Copyright Statements

Useful Contacts

BGS Borehole Order Form ;

Introduction

The Environment Act 1995 has made sHle sensitivity a key issue, as the {eglsfation pays as much attention to
{he pattiways by which contamination could spread, and to the vulnerable targets of contamination, as it dees
the pelentfal sources of conlamination, For this reason, Landnak's Site Sensitivity Datasheet places great
emphasis on statulery data provided by the Environment Agency and the Scotiish Envipnsment Proteclion
Agency; Ralso Tncorporates data from English Natune {and the Scottish and Welsh equivalents), the
Environment Agency {and the Scoltish equivalent) and Local Anthositles; and hightighls hydrogeofogicat
features requived by environmental and geotechnical corsultants. 1t does not include any information
conceming past uses of land. Tha datasheel{s produced by querying the legend database to {lnfroma
single point or a site boundary provided by the cilent : :

tn tha altached ditasheet the National Grid Referances (NGRS} ars rounded (o the nearest 10mTn-
acoordance with Landmark's agreements with a number of Data Suppliers - - .

Copyright Notice

" @ Landmark Informafion Group Limiled 2003, The Copyright on the information and data and ffs format as

confained In this Envirechiecke  Report (Repotf) is the property of Landmark Information Group Limited
(Landmark’) and saveral other Dala Providars, including (but not limited to} Ordnanca Survay, Brillsh
Geological Survey, the Environment Agency and English Natwe, and must not ba reproduced inwhole orin
parl by photecopying or any ciier method, The Report ks supphad under Landmarics Temms and Condalions
accepled by the Cuslomer. Additional coples may ba obtained from Landmak, subjed to Landmards
charges in force from time lo lime. The Copyright, design rights and any other intetlectual rights shall cemalin
the exclusive property of Landmaik and for olher Data providers, whose Copyright material has been incdluded
in this Report,

Report Reference: 30010311

Date:

02-Jun-2003
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Air Pollution Contro! Enforcements

Contaminated Land Register Entiies and Notices

Discharge Consents ) . '

Enforcament and Prohibifion Notices

Integraled Pollution Controls

talegrated Polluion Prevention And Conlrol

1{ Nearest Surface Waler Feature : : Yos

Pollution Incidents to Canfrolled Watsrs

| substantiated Pollution lncident Register

Mo | prosecutions Relating to Aulhorised Processes A

Prosecutions Relafing to Confrolled Walers

Red List Discharga Consents

. Registered Radioactive Substances

- River Qualify

River Qualily Biclogy Sampling Polnts

River Quiality Chemistry Sampling Painls

Waler Abslractions ‘ _ o 1)

| Groundwater Vulnersbility _ o Yes

Fluvial Indicative Floodplains

Tidal tndicative Floodplalns

Source Protec}ion Zones

Integrated Pollution Controf Registered Wasle Sites

Licensed Wasle Management Faciliies (Landfill Boundaries)

Licensed Wasfe Management Facilifes (Localions)

Local Authority Recorded Landfill Sites.

Registered Landfill Sites

Registered Waste Transfer Siles

Regislered Waste Trealment or Disposat Sites

=

A Landmark Informaion Grodp Sewvice

Repoft Reference: 300103-1-1
" Date: 02-Jun-2003
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Absndman produet

o Con!ml of Major Accadent Hezards Sltes (COMAH)

Explosive Sites

Notification of Installations Handling Hazardous Substances (NIHHS)

Planning Hazardous Subsiance Consenis

Planning Hazardous Substance Enforcements

BGS Boreholes

| BGS Reconded Mineral Sites

BGS 1:625,000 Solid Geology

Yes

Bﬁne Compensaﬂon Areas

Coal Mining Affacted Areas

Shallow Mining Hazards

Compressible Ground Subsidence Hazards

Yes

Grotind Dissolulion Substdence Hazards

Gulls And Cambering Subsidence Hazards

Landslip Subé{dence Hazards

Swelling Clay Subsidence Hazards

Mining Instability

| Watural and Minling Cavities

Radon Affected Areas

Radon Protecfion Measures

Contemporary Tcade Dxreclory Entnaa

Fuel S!ailcn Enfries

A Landmark Information Group Service

Report Reference:  300103-1-1
Date: - 02-Jun-2003
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| Aseas of Unadopted Green Belt

Areas of Quistanding Nafu

ral Beauty

Environmenlally Sensitive Areas

Forest Parks

Lncal Nabue Reserves

Marine Nalure Reserves

National Nalure Reseives

‘National Pakks -

: Natioriai Scenic Areas

17V | Nitrate Sensiiva Areas

Nilrate Vulnerable Zenes

Ramsar Siles

| Sites of Spedal Sclentific Inferest

Special Areas of Copservation

Special Piolection Areas

A Landrnark lnformation Group Service

Report Reference:  300103-1-1

Date: '02-Jun-2003
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AlandariCoroet | 'Age'hc'y & Hydrolagical
I.

Dlic}lhrgeéonsénm- - ' ) ’ ' - S
1 Opemtor Aldbrough Gas Storage Company, Lid s 282 1 526160
Property Type: Undeflned Or Other 436720
Lacation: Land East Of Aldbrough Road Garten,East Yorkshire Uk
Authority: Environment Agency, North East Reglon
Calchment Area:  North Sea
Refarenca: Wea3??
Pearmit Version: 1.
Effective Date: 2d December 1997
Issued Date: 3rd Decernber 1607
Revocation Date:  Not Supplied
Discharga Typo:  Trade Effluent
Dischamge Controlied Sar . .
Environment: .
Receiving Water:  North Sea s
Slatus: New Consent (Waler Resources Act 1991, Seclion 88 & Scheduls 10 as amended by
] Enviranmant Act 1985)
Pasitional Accuracy:Located by supplier to within 10m
. Wator Abstractions ] ) } . . i
Qperator; 14 S Meadley E {165 1 52720¢,
tkence Number:  2/26/33/001 . 43720
Permil Version: 100 ) : L
Location: Borehols - Chalk - Aldbrough . co- - : : : v ‘ -
Authority: Enviconment Agency, North East Region
Absfraclion: Genesal Farming And Domestic
Absiraction Type:  Waler may be sbstracled from a single polnt
Source: Groundwaler
DallyRate (m3): 5
Yeaily Rate (m3): 1659 ) : -
Delaits: Ringborough Fam,East Nevdon, Aldborough, Hutt
Authorised Starl: 01 .January
Authorised End: | 31 December -
Perml{ Start Date: 15t December 1965
Pemail End Date:  Not Supplied
Positional Aceuracy:Located by supplier fo within 10m
Groundwater Vuinerahility
Geological - ton Aquifer {Megligibly permeable) - Formations which are genarally regarded as - ") 2 526050
Classification: contalning inslgniflcant quantities of groundwaler. Howaver, groundwater Mot through 436980
. such rocks, atthough mperceptible, does take place and needs to be considered In
assessing the isk associated with persistent poltulanls
Soll Clagsification:  Not classified
tap Sheet: Sheet 13 Humber Estuary
' Seala; 1:100,000
Drift Deposits
Description Nons - - - - {
Fluvial Indicative Floodplains
Descrption Mane - - - .
_Tidal Indicative Floodplalns
Description MNone - - - -
River Flood Data {Scofiand)
Description None - - - "

A Landmark information Group Service . . . ’ .;

Repott Reference: 30010311
Date: 02-Jun-2003

ecbive.a Page 6
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MWEnvirocheck’ | -
£ _ . _ . Waste

. IERS =S x..-:a:-.-f-_g-:-__x:;w—
Local Autherity Landill Goverago

Name: Easl Riding of Yorkshire Unitary Authority - : a 3 526080
- Has na landfill data to supply fo Landmark : T 436080

SO

“od
A Landrmark Information Group Service

Report Reference:  300103-1-1 . ’ ec6ive.3 Page 7
Date: 02-Jun-2003
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Atsdmaitprodict R ' G}eological E
- o

e e e e e e e s
'BGS Bomholes : . Lo

3 BGS Reforonce:  Ta23ne2iB . sW 234 4 525840
Drlad Length (m):  18.28 . . 436890
Borehola Name:  Holdness Nowh (Srs) (Bp 66) 2071
BGS Boreltoles

4 BGS Reference:  Ta23ne2/C . . € n 4 526370

" Drtled Lenglh () 18.28 ) pirodhd
Borehofe Name: Holdnoss Norlh (Srs) (B;)ASS) 2072
BGS Bereholes

5 BGS Reference:  TaZ3ne2/A W 726 4 526340
Orllled Length (m): 18.28 PRy
Borehole Mame:  Holdness Nodh (Srs) (Bp 66) 2070 - . .

BGS Boreholes .

6 BGS Reference:  Ta23pe2D € 805 4° 526880
Dilled Length (m): 4828 . _ ) : 436950
Borshole Name: Holdness Norlh (Scs) (Bp 66) 2073 {
BGS 1:625.000 Sofid Geology - 3
Description: Chalk including Red Chalk . . .0 5 - 5260SE

| 436980
Caal Mining Affected Areas ]
Deseription In an area which may not be affected by coal mining - - - .
Shallow Mining Hazards
Desceiption No Hazard - - - -
Comprossible Ground Substdence Hazards
Risk: Moderate-High g 04 5 526050
Seurce: British Geological Survey, Information Services Group 436880
Ground Disselution Subsidence Hazards ’
Descriplion No Hazard - - - -
Gulls And Cambering Subsidence Hazards
Dascription No Hazard - - - -
Landslip Subsidence Hazards
Desceiplion o Hazard - - - .
Swelling Clay Subsidence Hazards
Description No Hazard . - - -
Radon Affected Areas .
Bescrigption: “Less than 1% of homes ama abova the Action L evel - ’ 0 - 8 526060
Source: Nationat Radiological Protection Board 436980
Radon Protection Measures
Typo: No radon preledlive measures are necessary - 0 5 526050
Source: British Geoleglcal Survey, Information Services Group ) 436980

A Landmaek Infermation Group Service

Report Reference:  300103-1-1 ec6ive.3 Page 8

Date: 02-lun-2003
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Alwdaroesd _ - Sensitive Land Uses

‘MEnvirocheck

- Nitrate Vulnerable Zanies
Mame: Mot Supplied - o T .526080
Seurce: Depariment for Environment, Food and Rural Affairs (DEFRA -~ formally from FRCAY - s : .

?
A\
¢
.t o
‘~\h-r.5:.r.
A Landmark information Group Service
Report Referénce:  300103-1-1 . ‘ ocbive.d Page 9
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Alardmarkproduct

Data Cirrency *

- Afr Poltution Contrels

East Riding oquEk_shtre Unitary Authority Planning Department July-2002 Annuaf Relling Update
Alr Pollution Control Enfercements
;East Riding of Yorkshire Unitary Authotity Planning Depariment Ju!y-m Annual Rofting Upda{e
Gonfaminated Land Register Enfries and Notices .
East Ridfng o_f Yorkshirs Unitary Autherity Public Protecfion and Housing Apiil-2002 Annuélfy
Dischatge Consants

) Environment Agency North East Regioﬁ ] December-2002 Bi-Annually
Enforcement and Prohibition Notices
Environment Agency Norlhy East Region May-2003 - As nofifled
Integrated Pollution Controls _ i
Environment Agency Morth East Reglon - May-2003 Cuarterly
Intagrated Pollution Prevention And Confrol 7
Environment Agency North East Region May-2003 Quarterly
Poliution Incidents fo Controlled Waters .
Environment Agency North Easi Region December-1898- Variable
Substantiated Pollution Incident Register
Environment Agency - Nortth East Region Ridings Area December-2002 Bi-Annually
Prosecutions Relating to Authorised Processes .
Envirenment Agency North East Region May-2003 As nolified
Prosecutions Relating to Controiled Waters
Environment Agency North East Region May-2003 As nolified
Red List Discharge Consents
Envirenment Agency North‘East Region - May-2003 Quarterly
Registered Radioactive Substances
Environment Agency North East Regton March-2003 Quarterty
River Quality
Environment Agency Head Office November-2001 -+ Not Applicable
River Quality Biclegy Sampling Points
Eavironment Agency Head Office Qclober-2002 Annually
River Quality Chemistry Samplirg Points
Environment Agency Head Office November-2002 Annually
Water Abstractions
Environment Agency North East Reglon . December-2062 Bi-Annually
Groundwater Vulnerability .
Environment Agency Head Office January-1999 Not Applicatile

A Landrark Information Group Service
Report Relerence:  300103-1-1 " ectiv83  Page 10

Dale: 02-Jun-2003
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-

Data Currency

B T
Rrid

Drift Deposits

Environment Agency'H_ead Office Jé_nuaw—'iggg - Not Appl_ic%bt_e. :
" Fluvial Indicative Floodplalns ' !

Eavironment Agency Head Office January-2003 Variable ;

Tidal Indlcative Floodplains -

Erwironment Agency Head Office January-2003 Vaifable

Sburc;a Protoction Zones o

Environment Agency Head Office February-2003 As notified -

River Flood Data {Scotland) ‘

Centre for Ecology and Hydrlogy Seplember-1989

A Landmark Informafion Group Ser\rit_:_e_.

Not App!icab_lg

Report Reference:  300103-1-1
Date: 02-Jun-2003
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Adntorscn Data Currency -

BGS Récorded Landfill Sites
British Geologlcal Survey Information Services Group June-1996 . Mot Applicable

Integrated Poltution Controf Reglstered Waste Sites
' Environment Agency North East Reglon May-2003 Quartery

'| - Lidensed Waste Management Facllities (Landfill Boundarias)
Environment Agency - Norih East Region Ridings Anoa July2002 . ] . Bi-Annually

Licansed Wasfe Management Facllities [Locations)

Environment Agency - North East Region Ridings Anda November-2002 . . - Bl-Annually
Local Authority Landfill Coverage ’ = T e S

East Riding of Yorkshire Unitary Authority _  May-2000 i Not-Applicable
Reglsteréd Landfill Sites h ' N s ’ ) o 3
Environment Agency - Nerth East Reglon Ridings Arca - June-2002 Annual Rolling Updale

Registerad Waste Transfer Sites

. Enviconment Agency - North East Region Ridings Area ) June-2G02 Annual Relling Update

Registered Waste Treatment or Dispoesal Sites

Environment Agency - North East Region Ridings Area June-2002 Annual Rolling Update

A Landmark {nformation Group Service - . . . o

Report Reference: © 300103.1-1 ec6iv8.3  Page 12

Date: ’ 02-Jun-2003
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£

Data Curfency

Health and Safety Executive May-2001 " Variable
Explosive Sites .
Health and Safety Executiva " A _ May-2003 BilArinuélI;';
Notification of Installations Handting Hazardous Substances (N(HHS) o
Heallh and Safety Executive November-2000 Not Applicable
Planning Hazardous Substance Consants A

East Riding of Yorkshire Unitary Authority " November-2002 Anoual Rolling Update
Planning Hazardous Substance Enforcaments - "
East Riding of Yorkshire Unitary Authority November-2002

Annual Rolling Update

A Landmark Infesmation Group Service

Repoti Reference:  300103-1-1

Bate:

02-Jun-2003

. ecbivg,3 Page 13
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Alandmarkproduct

BGS Boreholes

Brilish Geolagical Survey Natlona!l Geological Recerds Cenfre January-2003 - Bi-Annually
B'G,S.Recorda.d Mineral Sites )
British Geologic:al Survey Information Services Group Oclober-2002 Annually
aés 1:625,000.Solid Gaology B .
Biilishy Geological Survey information Services Group August-1995 Nol Applicable -
" Brine Gompensation‘Areas ) . o
_ Gheshire Brine Subsidence Compensation Board November-2002 . . As nofifled
Goal Mining Affocted Areas . ’ o
The Coal Authorlty Mining Repart Service December-2001 Not Applicable ,
Shaltow Mining Hazards _ - ' '
British Geological Survey Information Services Group August-2002 Variable
‘Compressible Ground Subsidsnce Hazards
éritish Geological Survey Information Services Group August-2002 Variable
Ground Disselution Subslidenca Hazards
British Geological Survey Information Seivices Group August-2002 Variabla
Gulls And Cambering Subsidence Hazards -
British Gedlogical Survey Information Services Group August-2002 Variable
Landslip Subsldence Hazards
British Geological Survey Infonmation Sevices Grotp August-2002 Variable
Swalling Glay Subsldencoe Hazards
British Geological Sunéy Information Services Group August-2002 Variabla
Mining Instabitity
Ova Arup & Parlners Oclober-2000 Not Applicable
Natura! and Mining Cavities
Peter Brell Assaciales Consulting Engineers October-2001 Not Appficable
Radon Affected Areas A
National Radiotogical Protection Board September-1099 ot Applicable
Radon Prolection Measures
Baitlsh Geological Survey Information Senvices Group Augtist-2002 Variable

Data Curreriéy’ |

i

A Landmark Information Group Service

Report Reference:  300103-1-1 ecbiv8.3 - Page 14

Date: 02-Jun-2003
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WEnvirocheck’

Thomson Ditectories * Febryary-2003 Bi-Annually -
fuel Station Entrles h
Catalist Ltd {Fuel Station Data) May-2003 Gua‘rfed‘f(: .
P
=
A Landmark lnfqnnaﬁon Group Senvice
ecfive.d Page 15
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Almdmark ot

Data Currency

Tha Counl;:ys‘ide Agency o Seplember-2000 Not Applicable
Envirenmentally Sensitive Areas ) ' ’
ggpcir;r;:en{ for Environment, Food and Rural Affals (DEFRA - formally from January-2003 As Designated
Forest Parks
Foreslry Comintssion Api-1997 As Deslgnated
Lecal Nature Reserves i

. East Riding of Yorkshire Unifary Authority Pianning Department Seplember-1899 As nolified
Marlne Nature Reserves
English Nature i December-2002 Bi-Annually
National Naturo Reserves
English Nature December-2002 Bl-Annualy
National Parks
Tho Countryside Agency Oclaber-2000 As Designated
Nitrata Sensitive Areas
Egar;ment for Environment, Feod and Rural Affalrs {DEFRA - formally from Januély—‘zOOO As Designated
Nitrate Vulnerable Zones )
E;;zg;ment fer Environment, Food and Rural Alfairs {DEFRA - formally from November-2002 As Designated
Ramsar Sites
English Nature December-2002 Bi-Annually
Sites of Special Sclentific {nterast
English Nafure December-2002 Bi-Annually
Spucial Areas of Conservation A
English Nature December-2002 Bi-Annually
Spacial Protoction Areas
English Nature December-2002 Bi-Annvally

A Landmark Information Group Service
' Report Reference: 30010311 _ o e ecbivB.3 Page 16

Date: 02-Jun-2003
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Data Suppliers & Copyright Statements

Some of the organisations who provide data which is used within the report

Ordnance Survey

EEOMnance

ernsed Partner

Environment Agency

ENVIRONMENT
AGENCY

A

Scottish Environment Protection Agency

SEPAV'

" Scottish Environment
Protection Agency

The Coal Authority

. The - 'k
- Coar”

AUTHORITY . .

British Geological Survey

Brith
Geaological Survey

Value Added Reselter

Centre for Ecology and Hydrology

Centre for
- Ecology & Hydrology

NATURAL ENVIRONMENT RESEARCH COQURCIL

- Countryéide Council for Wales

CYNGOR CEFN GWLAD CYMRU
COUNTRYSIDE COUNCIL FOR WALES

Scottish Natural Heritage

SCOTTISH
NATURAL
HERITAGE

English Nature

Site of Special Scienlific Inferest, National Nalure Roserve, Ramsar, Spechal
Proledtion Area, Spacial Gonsetvation Arca, Marine Nalure Reserve dala (desived
from Qrdniance Suwe'y 1:10000 raster) s provided by, and used with the perméssion
gf. English Nature who relain the copyrght and Inteliecfual Property Rights for the

:ﬁ\\(
i ]

ENGLISH
NATURE

Nationhal Radiological Protection Board

NRPD

Ove Arup

Tho Data provided above was obtalned on Licence from Ove Arup & Pattners
Limited {for futher information, contact mining.review@arup.com). Na reproduction
or further use of such Data is To be mada without {he prior wrilen consent of Ove
Asup & Pariners LimHed. Tha informalion and dala sugplied In the produd are
derived from publicly availabla recards and ather third parly sources and neither Ovg
Arup & Partaers nor Landmark wanant the accuracy or compleleness of such

Informalion ordafa.

ARUP

A Landmark Information Group Service

Report Reference:  300103-1-1
Date; 02-Jun-2003
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Alandmadproduct

Useful Contacts

Contact

Name and Address

"

1

Environment Agency North East Region
Rivers House

21 Park Square South

Leeds

West Yorkshire

LS12QG

Telephone 0113 244 0191
Fax 01132312375

Environment Agency Head Office
Rio House -

Waterside Drive

Aztec West, Almondsbury

Bristol

Avan

BS324UD

Telephone 01454 624411
"Fax ' 01454 624409

East Riding of Yorkshlre Unitary Authonty
County Hall

Beverley
East Riding

Yarkshire

HU10 9BA

Telephone 01482 887700
Fax 01482 885414

British Geological Survey National Geological Records
Centre
Keyworth

MNottingham

~ Nottinghamshire

NG125GG

ngis@bgs.ac.uk
www.hgs.ac.uk

Telephone 0115 836 3109
Fax 0115936 3276

British Geological Survey Information Services Group
Kingsley Dunham Centre

Keyworth
Noltingham
Noflinghamshire
NG12 5GG

www.bgs.ac.uk

Telephone 0115 936 3100
Fax 0145936 3200

A Landmark Information Grotip Service

Report Reference:  300103-1-4

Date:

02-Jun-2003
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-

Useful Contabté

Coutact Name and Address

6

National Radiological Protection Board : .
Chilton Telephone 01235 831600

Didcot . Fax 01235 83389
Oxfordshire - :
OX11 0RQ

Department for Environment, Food and Rural Affairs (DEFRA ‘

- formally from FRCA} : Telephone 0113 2613333
Govermment Buildings Fax 01132300879
Otley Road '

Lawnswood

Leeds

Woest Yorkshire

1816 5QT

C s

A Landmark information Group Service

Report Reference:  300103-1-1 . ’ - ecbiv8.d Page 19

Dafe:

02-Jun-2003
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A Lasfoark’produet

--Enviroi:heck®

- Useful Cc;ntécts

Contact Name and Address

Catalist Ltd (Fuel Station Data)
Richmond House

22 Richmond Hill
Clifton

Bristol

Avon

BS8 1BA

Mark@catatist-uk.com

Telephone 0117 923 7113
Fax 0117 923 7166

The Goal Authority Mining Report Service
200 Lichfield Lane

Mansfield
Notlinghamshire
NG18 4RG

thecoalauthority@coal.gov.uk

Telephone 0845 7626848 ..
DX 716176 Mansfield 5

Landmark Information Group Limited
6 -7 Abbey Court

Eagle Way
Sowton
Exeter
Devon
EX2 7THY

mailbox@landmark-information.co.uk
www.landmark-infonmation.co.uk

Telephone 01392 441702
Fax 01392 441709

A Landmark Information Group Service

- Please note that the Environment Agency/SEPA have a charging policy in place for enquiries

Repoit Reference:  300103.1-1

Date:

02-Jun-2003

ec6iv8.3 Page 20




—

- ALandmadeprodict : N BGS Borehole Order Form

B nvirocheck™

‘ g

British
=) Geologleal Survey
N e T e BGS ref no: ISGHY............ F AU
. Your refforder no. (if required): ... ..o oo
Value Added Reselter

BOREHOLE RECORDS ORDER FORM

Pleass nole this order form is enly to be used for lhe supply of borehols records from the National Geological Records
Cenltre {NGRC) identified from Landmark Reporis ;

Nama:- Company:-
Address:-

" “Telephone Number- . Fax Number:-
Date:-

With repect to the following borehales { would fike to; -

Enquire about the costs [] Purchase coples (] New Leaflat []

BGS Reglstration number:

Quarler Sheet Number Suffix Name

Note: Mare than 10 records can be ordered, but it is advisable fo discuss your requirements first with NGRC staf{

Unit price £13(+VAT) per borehole. Minimum charge £26(+VAT)

Methed of delivery, please indicate prefemred option,

istclass post (] Special delivery (guaranteed next day befors 12:30pm.) (] Fax
(Note 1s. class postage Is included in the unit charge. Additional charges are made for fax or special defivery}

Please retum this form fo: - The Records Officer, National Geolegical Records Centre, British Geological Suryey,
Keyworth, Notiingham, NG12 56G. -Tek 0115936 3109 Fax: 0115936 3276
~ E-mail: ngis@bgs.ac.uk

A Landmark Information Group Senvice

[ —

Report Reference:  300103-1-1
Date:

ecdivd.3 - Page 21
02-3un-2003
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E Envirocheck’

Alandmrfpoodict

Envirocheck®Report:
Historical Map List

Report on:

Aldbrough Gas Storage Facility .
Aldbrough

East Riding

Yoikshire

National érid Reference @
526060, 436380 -

Prepared For: -

Mott Macdonald
12208 -

1 Allantic Quay
Roberison Sirest
Glasgow
LanarkshireG2 8JB

Client Details;

Scoftish-and Southern Energy plc

- - - Your Reference
MR S Guasti, HCGOPUMEOG1

=) Landmadc !n!armalmn Group Llrmted 2003 The Copynghl on the informalion and data ancl its format as
contained in this Envirocheck® Repott (‘Report”) is the propeity of Landmark information Group Limited
(“Landmark’} and several other Data Providers, Including (but not fimited 1o} Ordnance Suvey, British
Geological Survey, the Environment Agency and English Mature, and must hot be reproduced in whole or in
. part by pholocopying or any olher moethod. The Repor is supplied under Landmark’s Terns and Condillons
accep(ed by the Customer. Addilional coples may be cbtained from L.andmark, subject to Eandmark's charges
in foree from time to time, The Copyright, deslgn rights and any other intetlactual righls shall remain the

exclusive progedy of Landmark and for other Data providers, whose Copyright malerial has been included in
this Reportt.

¢+ andmark Infermation Group Service

'keport Reference:  300103-1-1
Date; 20d-Jun-2003
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A Landark’ product

BlEnvirocheck

L

Map Detail

Ordnance Survey County Series Published 1889 to 1891

orkshire

Yorkshire

Ordnance Survey County Serles Published 1910

{ Yorkshire

Yorkshire

Ordnancé Survey County Series Published 1927

| Yorkshire:

Ordnance Survey Plan Published 1975 to 1976

‘| Ordnance Survey Pian TA2537 1:2,500 1976
'Ordnance Survey Plan ) TA2636 1:2,500 1975
Ordnance Survey Plan TA2637 1:2,500 1976

Ordnance Survey County Series Published 1855

,i-:

Sl ol
Yorkshire 21300 1:10,660 1855
Yorkshire 228,00 110,560 1855

_Ordnance Survey County Series. Published 1892

) 2., -
Pl NP
L A e

Yorkshire

1892

Yorkshire

110,560

1892

e andiradtnformation Group-Service

-keport Refererice:  300103-1-1
Date: 02nd-Jun-2003

mapsheetti lvT.O Page 2
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Bl Envirocheck

] Map Det~/

Ordnance Survey County Series Published 1910

L e
:—-- = s
' s ;E_.‘;L“ﬁ_rw;—: T s =

: orkshire '

Yorkshire

Ordnance Survey County Series Published 1951 to 1952

_ e 3 e —
s e e T L e e e

e e e e
oy —er = e o e

- { Yorkshire
Yorkshire

" -Ordnance Survey Plan Published 1956

’%a“”%?r}zﬁ-'?
) 7_‘- ,é%%%@jg:_.hwm 0 x = = e s =
| Ordnance Survey Plan _ : TA23NE 1:10,560. | 1956

.| Ordnarice Survey Plan : TA23NW, ' 1:10,560.. 1956

Ordnance Survey Plan Published 1978

oy
e ek

-~ 1:10,000
'Ordnance Survey Plan TA23NW | 1:10,000 1978

" Ordnance Survey Plan Published 1978 . I

Ordnance Survey Plan TAZNE | 110000 |  {ove
‘Ordnance Survey Plan ' | TaesNw | 110000 | dors

_ - Ordnance Survey Plan Published 1999

- -‘.r.‘ P IS ) 3= AT e R X T3 iy N I
Ordnance Survey Plan - TA23N 1:10,000 1999
.| Ordnance Survey Plan - ' TA23NW 1:10,000 1999

¢ andmark Inforination Group Service ‘

: Rgpc;d Reference: 30010311

mapsheetfi v7,0 Page 3
Nate: 02nd-Jun-2003
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Geo!og:cal Assessment Standard

Report prepared for:

- Nicola Best

MOTT MACDONALD
111 St Marys Road
Sheffield

‘South Yorkshire

S2 4AP

‘Geological Assessment - Standard

" This report is aimed at users canying out prefiminary site assessments, who requlre a brief Indication of the
geology and related geclogical subsidence hazards around the site.

The report, prepared by BGS geologists, is based on analysis of records and maps held In the National
Geoscience Data Centre (NGDC}, and Includes descriptions of rack types, natural subsidence hazards
and rmining & quarrying hazard If present. It also contains a listing of the key geosclence data sets held
dnthe NGDC for the area around the site.- )

- The rejort does not, however, consider radon hazard or detailed hydro_Qeo!ogy at the site (these are
described in the Detailed Geologlcal Assessment report, available separately).

Nota that for some sites, the latest available records may be quite historical in nature, and while every
effort is made to place the analysis in a modern geological context, it is possible in séme cases lhat the
detailed geology at a site may differ from that described.

Clienf's Reference:;

HCGOPUMEO1

Date; 12 June 2003 Pape: 10of 13
@& NERC, 2003. All rights reserved. BGS Aeport No: GR_.010313_1
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T

-Section 1: Location and extent of report area

Area centred at: 526000,0437000
Radius of site area: 250 metres

This report is based on the above location details. However, where the client has submitted a
site plan, it s used for the assessment in Sections 2.and 3.

.t

- — [ \ ﬁBlue Hall f-._,:'-
- Scale; 1:25000 (1cm = 250m)

Q SITE LOCATION

2y

Date: 12Juna 2003 . Page: 20t 13
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SEIS HATURAL ENVIRONHENT RESEARCH COUHCH

Geo!ogfcal Assessment - Standard

Section 2: Geological Considerations within the Search Area

This table lists the principal geologieat considerations that may affect a sile, and Is based on
mterpretauon of data avallable to BGS at the time of compilation; additional infonnation may be avallable
‘in BGS files, The information Is designedto actas a checklist and should not be used in place of a

detalled site investigation.

Geshazard type Shouldbe - Comments
considered at
this site

Swell-shrink clay

Shallow mining

Unstable ground

| Dissolution features :
Compressible ground v High susceptibility
Running sand v " Moderate susceptibility
- Artlficial ground v Moderate susceptibility
Naiural land gas
Shallow Groundwater v Small quantities of water may be encotntered in any Made

Ground where present and in the coarser gralned horizons
within the Alluvium. This water will probably be in hydraulic
continuity with local surface water courses: Water is also likely
to be encountered in any sand and gravel horizons presant
within the Till deposits. The rest water level in the Chalk is
likely to rise above where struck to between 10 and 15 metres
below ground level.

Aquifer vulnerability

“The Chalk is classified as a Major Aquufer howeaver in this
area it is overlain by more than 5 melres of low penmeabiiity
supetficial deposits and considered protected. Therefore the
Superficial Daposits have been classified instead. The
Alluvium is.classified as a Minor Aquifer and has a high soil
leaching potential. The Till is classified as a Non Aquifer,
however some groundwater flow through theso rocks may
occur and should be considered when assessing tha risk

Date: 12 June 2003

. ©NERC, 2003, Ali rights reserved.

-} associated with persistent poliutants. .-

Page: 30f13
8GS Report No: GR_010318_1
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HATURAL EHVIROHHENY RESEARCH CQUHETIL

Section 3: Description of the Geology within the Search Area

"Artificial Grounds

Recent and historic topographic maps show that the proposed site Is partially covered by
development (specifically to the south-west boundary). It Is therefore likely that limited artificial
deposits {probably landscaped or made ground) will be encountered. Specific informalion

. ‘conceming the th:ckness or nature of any artificial deposits is not ava:lable

Superficial Deposits:

'Geo!ogicai mapptng at 1:10560 scale shows that the proposed site is undeitaln by a substrate of
{ill, with an overtying body of alluvium to the south and west. .

The alluvium rests on the #ill, and may be characterised by soft to firm consolidated,
compressible silty clay, pessibly including layers of silt, sand, peat and basal gravel. A stronger,
deslccated surface zorie may be present. The aliuvitim is asseciated with recent sedimentation
from local watercourses. The alluvium is estimated to have a thickness of greater than 1 m,
however no specific information is available concemning the exact thickness or composition of this
deposit.

The till represents a group of sediments faid down by the direct action of glacial ice. Till deposits
are characterised by a variable lithology, usually sandy, silty clay with pebbles, cobbles and
boulders, Gravel-rich, and laminated sand layers are known to exist within the till deposit, and
may be prone to “running sand”.

Rockhead Depth:

The depth to rockhead {bedrock) is not known w:ih any degreé of certa:hty, but it is estimated to

be around 41 metres (based on an existing borehole iocated approximately 1km to the east of
the proposed site (Ref. TA23NE/4).

Solid Geelogy:

Geological mapping shows the proposed site to be underlain by the Rowe Chalk Formation, of
Cretaceous age. The Rowe Chalk Formation is characterised by white, flint-bearing chalk with
sporadic mari bands. This rock unit is estimated to reach a thickness of approximately 50 min
the area of the proposed site, underlain by the Flamborough Chalk Formation. The Rowe Chalk
Fomnation is interpreted to dip gently to the northeast by approximately 2 degrees.

Date: 12 Juno 2003 Page: 4 of 13
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Geolog:cal Assessment Standard

Hydrogeologlcal Information
The generalised Groundwater Vulnerablltty around the site Is deseribed in Section 2.

A more detailed hydrogeo!ogical assessment can be obtained as pa:t of the Geologxcal
Assassment Detailed report which costs £276 (incl. VAT and delivery). The detailed
hydrogeological assessment describes aquifer characteristics, groundwater levels, water table
fluctuations, groundwater quality and groundwater vu!nerability in the context of the geological
assessment.

h Radon
Two separate reports, for £35.25 (incl. VAT and dellvely) and £140 ( ncl. VAT & delivery) are
available desciiblng the lével of Radon Protective Measures required during the construction of
new dwellings, or extenslons fo existing properties, at the site. The first is a [ower resolution
{1:250,000 or 1:60,000 scale) search generated automatically using the BGS Radon Protective
Measures GIS, while the second is a higher resolution {{(1:50,000 or 1:10,000 scale) search
-carmied out manually by BGS geologists for the site area. Both reports fulfil the Stage 2
requirements for a geological assessment outlined in BRE publication (BB211, 1999): Radon:
Guidance on protective measures for new dwellings.

Date: 12 June 2003 Papge: 5013
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Section 4: Schematic Geological Cross-Section of the Site
‘N'd't to scale
grid ref of SW side of site - grid ref of NE side of
site [625800,4368301 ) [526180,437200]
' PROPOSED SITE
"\,\ { | Antificiat Ground
‘i
. Rowe Chaik
' Formation
Flamborough
Chalk Formation
o This sketch represents an interpretation of the geometrical retationships of the main rock units
F described in the text. Not to scale.

[
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Section 5: List of geological data available in search area

This seclion lists ihe princlpal data sets held in the National Geoscience Records Centre that are
relevant to the search area. Descriptions of the data sets and how to obtain copies. of records
from them are given in Section 5. Users with access to computing facilities can make thelr own
index searches using the BGS Internst Geoscience Data Index, accessible through the BGS

- - website at www.bgs.ac.uk

Borehole location map

il Hill

Scale: 1:4000 (1cm = 40m)

Borehole records

{A blank Length field indicates the borehole is conﬁdentlal or no depth has been recorded
digitaliy.)

Total number of records:

The 'Office’ column shows the office at which the records are held and from where copies can be
obtained (ses contact details later in the report). KW=Keyworih, M & MW=Murchison House,

Dafe: 12 June 2003 - Page: 7 6t13
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Mg .. [ipe [ poblishea

WL=Wallingford, EX=Exeter

Regno Grid referente | Name . - - 1.’ ] Leiigth-- | Office 3], SIR.
TA23NE2/B_| TA 25840 36890 HOLDNESSNORTH(SRS}(BP66)207¥ 1828 | KW

Thereare no records for Water Weil Becords in the selected area
There are no records for Boreholes with water Ievel readmgs in the selected area
There are no records for Loc¢ations with aqunfer properties.in the selected area

There are no records for Site invemigaﬁon reports, England and Wales in the selected
area )

- There are no records for Natlonal Grid geological maps (1:10,000 and 1:10,560 scale) in
the selected area

. County Series geological maps (1:10, 560 sca!e)

Total number of records; 3

Yorkshire213FS D
Yorkshire2138W | C’
Yorkshire213SW 1881

New Series mediuim scale geologrcal maps (1:50,000 and 1:63360 scale)
Total number of records: 3

T T TR S TR R

73 Homsea | C 1881 1998
73 Homsea | D 1883
73 Homsea | D 1883

Oid Senes one inch geological maps (1:63360 scale)
Total number of records: 1

Sheet | Fitle * - 2L IEYPEL Snivey, -2 Published .| - Revision %
94SE | Homsea | D 1883 -

' There are no records for Geological Memoirs in the selected area -

There are no records for Technical reports in the selecled area
- Thete are no records for Waste sites in the selected area

There are no records for Mining plans in the selected area

Date: 12 June 2003 Paga: 8ol 13
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Section 6: Descriptions of BGS databases

" Note that this report Is not a definitive listing of all data held in BGS. -

Borehole Records and Water Wells

Records of boreholes, shafts and welis from all forms of drilling and site investigation work. Some
900,000 records daling back over 200 years and ranging from onie to several thousand melres deep.
Currently some 50,000 new records are béing added to the collection each year.

A small percentage of the borehole feéords are held commeéréial-in-confidence for various reasons and
* cannot be released without the written permission of the originator, If any of the records you need are

listed as confidential apply in the nonmal way. BGS Enquiry Service staff will release the data where this
s possible or provide you with the information needed to contact the originator.

Where records are held in more than one office, the contents méy-differ. Enquiries principally requiring

* water related Information should contact the Wallingford or Edinburgh office.

Water levels
These represent a subset of records within the National Weli Becord Archive, of water wells and

- boreholes where there are either digltal or analogue time series of water levels, or where available water

leve! data span multiple years. Time series data are held for approximately 1500 boreholes distribufed
nationally. Other water level data is available where records have been inspected and digitised. Records
are identified by the Well Reglstration number used for water wells (see above). Please contact our
Wallingford offica to discuss your specific requirements and to oblain costs. ' :

Aquifer properiies

These are locations where data on aquifer physical properties (fransmissivity, specific yield, storage,
porosity or hydrailic conductivity) are held, The data include raw data from field and laboratory
investigations, and site-specific summaries of the data. Coverage is limited to aquifers-in Engtand and
Wales. Records are identified by an aquifer property identifier, which should be quoted when ordering
data, This data should be ordered separately, but will normally be provided and charged for as part of
the relevant borehole records.

Additional laboratory and test data may be available in these reports, subject to any copyright and

- confidentiality conditions. The grid references used are based on an un-refined rectangle and therefore

may not be applicable to a specific site. Borehole records in these reports will be individually referenced
within the borehols records collection, described above.

Geological maps

- National Grid maps (1:10,000 and 1:10560 scale) - Since the 1960s the slandard large scele
map for recording geclogical Information has been the Ordnance Survey (OS) quarter sheet
covering a 5km square area. The maps are supplied in different formats depending on their age
and the method of reproduction used. Only the latest most up-to-date version is fisted.

- County Series map sheets {1:10,560 scalg) - Maps produced on OS County Series sheets
between approximately 1860 and 1960. The list indicates distinct examples of maps from separate

surveys or revisions. 1t is advisable 1o discuss your requirements before ordering or travelling to
view these maps. |

- New Series medium scale maps (1:50,000 and 1:63360 scale) - Maps at either scale covering

the OS New. Series one inch map sheet areas used by BGS. Please note that the sheet numbering
is not the same as used for curent OS 1:50,000 topegraphic maps.

- Od Series medium scale one inch maps (1:63,360 scale) - Early geological mapping covering
the OS Old Series one inch map sheet areas. Applies to England and Wales only. -

Date: 12 June 2003 : Pags: 90113
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While there may be information refévant to your enquiry on older maps, you will generally want the latest
edition, and National Grid maps will be preferred to County Series maps, and New Séries to Old Series.

Memolrs

Explanatory sheet memoirs describing the geology of the areas covered by elther the medium scal
{1:50,000 and 1:63,360) map series. .

Technical reports

The open file reports listed are mainly from the Onshore Geology Series. These include descriptions of
the geology for the National Giid series geological sheets. Please nofe that the location details in the
- database are not yet complete so itis possible that not all the relevant reports ‘available will be listed.

Waste sites

' Listing of some 3500.waste sites for England and Wales identified by BGS as part of a survey carfed
out on behalf of the Depariment of the Environment in 1973. Later Information is avallable from the
Environment Agency, '

Mine Plans

Plans of various types, piincipally relating to mining activity and including abandenment plans. For mine
plans, the coverage is not comprehensive, but that for Scotland Is the most complete. The search
includes the cofiection of Plans of Abandoned Mines (Other than Coal & Ol Shale) for Scolland and the
non-coal plans in the BGS Land Survey Plans collection, (mainly Scotland). Microfilm coples ofthe
Plans of Abandoned Mines (Coal & Oil Shate) for Scotland and the Goal Authority's catalogues are
available for constftation by prior appointment.

The mine plans listed for the rest of England and Wales {excluding SW England, which is not covered)
include working copies, compllations and interpretations which may be copyiight or confidential and -
therefore not be available for purchase. The general nature of some of the plans means that they may not
be applicable to a specific site. However, the presence of mining data could indicate that further specialist
advice or interpretation is required. Large scale plans produced for site investigafions or other puposes are
also Included for completeness. '

- :—~——3ection 7: How to access or inspectdata— - - - L

Borehole Records — conlact BGS Enquiry Service (see end of section) -

Copies of borehole records can be supplied (order form enclosed) at the flat rate of £13 (+VAT) per log
with a minfmum charge £26 (+VAT). Nomal first class postage within the UK Is included. Next day
recorded delivery or express parce! dispatch is available on request and charged at cost. Copies of
documents can be forwarded by facsimile transmission at an additional charge of £0.50 (+VAT) per A4
sheet. Records with additional detailed geologieal information derived from BGS examination of
borehole material may be charged at the current ‘value-added® rate. If you have a need for data with
particular geotogical characteristies, the please contact the enquiries office Lo discuss your requirements
{(additional charges may apply).

Alternatively you can make an appointment to visit the relevant enquiry office and examine the records
yourself. The Commercial User Ticket (see below) covers inspection of the borehole logs and includes-
access fo a set of relevant documents for ona unit area (typlcally a 5 kn x 5 km area). A further charge
of £19 (+ VAT} is due for each additional set examined. Data can be freely extracted from the records
but any coples requested will be charged as above. )

Water wells — contact BGS Enquiry Service

Copiles of records can be supplied (order form enclosed) at the fiat rate of £13 (+VAT) per log with a
minimum charge £26 (+VAT). Nomal first class postage within the UK is included. Next day recorded
delivery or express parcel dispatch is available on request and charged at cost. Copies of documents
can be forwarded by facsimile fransmission at an additional charge of £0.50 (+VAT) per A4 sheet. If you

Daté: 12 June 2003 ' Page: 100l 13
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have a need for data with particular hydrogeological characteristics, then please contact the relevant
‘enquiries office {England and Wales =Wallingford, Scelland=Edinburgh) to discuss your requirements
(addlhonal charges may apply).

Alternalively you can make an appoiniment to visit the relevant enquiry office and examine the records
yourself.

Records for England and Wales are held at Wallmgl‘ord where the wsitor charge is £9. SOIhour (+VAT,
with a minimum charge of £18 (+VAT).

- Records for Scotiand are held with the borehole records at our Edinburgh office the gbove Borehole
" Record charges cover them and apply.

- BGS Memoirs, maps and open fite reports — contact BGS Sales {(delails below)
BGS Memoirs, maps and open fila reports refevant to your area can ba examined in the appropriate
'BGS Library. Coples can be ordered from our main Sales Desk: Sales Desk, British Geological Survey,
Keywotlh, Nottingharn NG12 5GG Tel: 0115 936 3241, Fax: 0115 936 3488, E-mail-sales@bgs.ac.uk. -
Sales Desks are also located in Edinburgh; Tel: 0131 650 0358, Fax: 0131 667 2785, E-mail:
scotsales@bgs.ac.uk, and London; Tel: 020 7589 4090, Fax: 020 7684 8270, E-mail:

- bgstondon@bgs.acuk. BGS London also maintain a reference collection of all BGS publications.

- Please check price and P&P before ordering.

‘Waste Sites —confact BGS Enquiry Service

Copies of register entdes, containing a variety of levels of dafa recbrding; can be obtained from the BGS
Enquiry Service (ptice on application). The registers can also be inspected by visit (seg above)

Mine Flans ~gontact BGS Enqui:y Service

Mine Plans are avallable for consultahon by pitor appoinlment Cop[es can also be obtained pnce on
application.

Conimercial User Ticket — contact BGS Enquiry Service

A combined day ticket for commercial visitors to the National Geological Data Centre and the Library is
£55 (+VAT) and there Is a £33 (+VAT) day ticket for visitors who only wish to use the Library. Frequent
visitors can purchase an annual subscription at £275 (+VAT) for access to the NGDC and the Library or
£155 (+VAT) for use of the Library only.” Further details can be provided on request.

Date: 12 Juns 2003 Page: 110413
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BGS ENQUIRY SERVICE Contact Details:

Keyworth (KW) Office
‘For Borehola and other records {axcluding water we.’l records & hydrogeo!og!cai dala} in England & Wafes (excluding
Northern Engtand, and Davon & Cornwall):
Records & Data Enquiries
Kingsley Dunham Centre
Keyworth
. Nottingham
NG125GG
Tel: 01165.9363109
Fax: 01159363276

' Exeler (EX) Offlce

For Borehola and other records (exchiding water ws!l records & hydrogeological da!a} in Devon & Comwall:
Records & Pata Enquiries
- BGS Exeter Busiess Centre .

Forde House ’

" Park Five Business Centre
Harrier Way
Sowton
Exeter

_Daven EX27HU
Tel: 01392 445271
Fax: 01392 445371

 Wallingforel (WI.) Office

. For water well records and hydrogeological data (waler levels, water chemﬁslry and aquifer properties) in England &

Wales:
Records & Data Enquiries
British Geological Survey,
Maclean Bullding,
VW allingford,
Oxford OX10 8BB.

" United Kingdom

. Tel: 01491 838800

Fax: 01491 692345
Emait: hydroenq@bgs.ac.uk

Murchison House (MH or MW) Office:r T T ) T T
For waler well records and hydrogeological data for Scotland, and all other records in Scotland & Northern Eng!and
Records & Data Enquiies
Murchison House ‘ -
Waest Malns Road
Edinburg
EHS LA
. Tel: 0131 650 0282
Fax: 0131667 2785
Emall; boreholesnorth@bgs.zc.uk

‘Section 8: More detailed geological reports available from BGS

This report forms part of a range of repoits offsred by the BGS Enquiry Service, Including reporis describing site
geology, hydrogeology and geoleglcal hazards. For detalls on these please contact:

BGS Central Enquiries Desk
British Geological Survey
Kingsley Bunharn Centre
Keyworth

MNoitingham NG12 6GG -
Tel: 0115936 3143

Fax: 0116 936 3143

Email: enguiries @bgs.ac.uk
O visit the Enguiry Service pages on the BGS website at \mg.bggi .ac.uk

Dale: 12 June 2003 Page: 12 0f 13
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‘Section 9: Terms and Conditions
General Terms & Conditions

This report is supplied in accordance with the GeoReports Terms & Conditions available on the BGS website at
www.hgs.ac.uk/georepons and also avaliable fram the BGS Central Enquiries Desk at the abtwe address.

Important iotes about this report

+ The data, information and related records supplied In this report by BES can only be Indicative and should not
be taken as a substitute for specialist interpretations, professional advice andfor detalled site investigations.

You must seek professional advice before making technical interpretations on the basiy of the materials
provided.

+«  Geological observations and interpretations are made according to the prevai[ing understanding ol the sublect at
the time, The quality of such observations and interpretations may be affected by the availabllity of new data, by

subsequent advances in knowfedge. 1mproved methods of interpretalion and better access to sampling
locations.

+  Rawdata may have been transcribed from analogua to digital format, or may have been acquired by means of
automated measuring techniques. Although such processes are subjected to quality.conitrol to ensure reliability

where possible, some raw data may have been processed without human intervention and may in consequence
contaln undetected errors.

s Detail which is clealy defined and aocurate!y depicted on large-sGale maps may be lost when small-scale maps
are derived from them.

s Alihough samples and records are maintained with all reasonable care, there may bé some deterioration In the
fong term,

"« Tho most appropriate techriques for copying ofiginal records are used, but there may be some loss of detail and
dimensional distortion when such records are copled.

s Dala may be compiled from the disparate sources of information at BGS's disposal, Includmg matenal tonated
to BGS by third parties, and may nol orginally have been subject to any vesification. or other quality controf
process.

« Data, information and related records which have been donated to BGS have been produced for a speclfic
purpose, and that may affect the type and completeness of the data recorded and any interpretation. The
ralure and purpose of data caflection, and the age of the resuftant material may render it unsuitable for.certain
applications/uses. You must verify the suitability of the material for your intended usage. .

« if ateport or other output Is produced for you on the basis of data you have promded to BGS or your ovm data
input into a BGS system, please do not rely on It s a source of informalion about cther-areas or geological
{features, as ihe report may omit important details.

*»  The topography shown on any map extracts is based on the latest OS mapping and is not necessarily the same
as that used in the original compilation of the BGS geological map, and to which the geoioglcal ﬂnework

-~ —avallable at thal ime vias fited: -~~~ — e

CDpyrlght-

Copyiight In materals derived from the British Geological Survey's work is” owned by the Natural Environment -

Research Council {(NERC) and/ or the authority that commisstoned the work. You. may not copy or adapt this
publication, or provide it to a third pasty, without first obtaining NERC's permission, but if you are a consultant
providing advice to your own client you may incorporale it unaltered into your report without further permission,
provided you give a full acknowledgement of the source, Please contact the BGS Copyright Manager, British
-Geological Survey, Kingsley Dunham Cenlra, Keyworth, Nottingham NG 12 5GG. Telephone 0115 536 3100.
@NEHC 2002 All rights reserved.

This product includes mapping data licensed from the Ordnance Survey® with the permission of thé Controfler of
Her Malesty’s Stationery Office. © Crown Copyright 2001. All rights reserved. Lisence number 100017322

ms
B sourced from Survey®

Report issued by: W_

BGS Enquiry Service

Date: 12 June 2003 Page: 130! 13 )
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From Roger Collins; - '-= To A.Samy,

cc G.Carle, M.Titms
K.Cross, G.Tabor
M.Mitchell _
W. 7o b H. e, .

Gas Industry Telephong Nuinber ) ex.zf?':ﬂl Date 27th.2uqust, 92

- Ruhlect

Reference A LE, .

2 Bt &.5.)

FAST YORKSHIRE SAIT CAVITY -~
PROVISIONAL SO0ILS INVESTIGATION

Attached is a copy of Messrs FES's factual veport and letter of the
24th. August. 92,

The report has been reviewed and is adequate for the civil design fof the
trial drill works. I shall confirm to ¥ES that further testing ard storage
of samples is not necessary.

To sumarize the répért and its inferences please note/ Pz of Ceid

1. The soils are suitable for structural £il1l, TP1-to-5, and winter
working is practical provided that excessive rain is not experienzed

during the contract period. However the real possibility of extensive

. inclement weather and the tight programne weans the contract should allow |

2. The suitdbie naterials:vary sustantially from gravels to fine
- modexately sensitive clays. Samples for a 4.5kg hammer’ compaction test

for provisional quantities of imported granular £ill and export(?) of
surplus naterials. This is an insurance policy to meet the programe.

gave opthmm dry densities of 2.085 and 1.800 Mg/m.cube respectively.
Taking into account item.1 and these variations close ard experienced site

supervision will be requirved.

3. FES have serd. «iee coplel i ruport but il would be part o¥ tha .
contract documentation. Will you have the report- copied or do you vequire
further copies fram FES, if so how many? Yes v

4. Trail pit mmber 6, TP6, indicates a potential problen for constructing
any permanent works just North of the East Newton Drain -~ see alsa
item.5.3 of r(zori <4+is mex-oa an isolated old excavation, howewesr before
considering the overall layout of the plant during the proposed conceptual
study a full soils investigation contract should be let with instructions
to ‘investigation this area first. This area would of course be suitable
for site establishment. ‘

. ) EQ; \
/enstats ‘\;(;'%W &N\c&,}

3
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BRITISH GAS PLC
EAST YORKSHIRE SALT CAVITY
PROVISIONAL SOILS INVESTIGATION
ALDBROUGH, EAST YORKéHIRE

FACTUAL REPORT ON SITE INVESTIGATION

INTRODUCTTION

On the instructions and under the supervision of, ‘British

Gas plc, the Employer and the Engineer, a site

investigation has been carried out by Foundation and
Exploration Services Limited (FES) at Aldbrough, East

- Yorkshire, on the site of a proposed exploratory drilling’

site and gas storage installation.

The object of the investigation was to determine the ground
-conditions at the site and to provide information that
would assist the Engineer in the design of the foundations

and earthworks. The scope of the investigation was
determined by the Engineer. A factual report was
regquested.

' The site work consisting of eleven trial pits was carried

out on the 23rd July and the 24th July 1992.

THE SITE AND GEOLOGY

The site is located approximately 18 kilometres north east

Aldbrough village, East Yorkshire (Figure 26).

The approximate National Grid Reference of the site is TA
259 368.

At the time of the investigation the site occupied éome
forty acres of gently undulating arable farmland to the
east of the B1242 Hornsea to Withernsea road.

The records of the British Geological Survey (The Southern
Sheet of the 1:625,000 Series Geological Map, Drift and
Solid Editions), indicate that the site is underlain by
Boulder Clay with the Upper chalk (Cretaceocus Age) at

~depth.

Further background research in the form of a desk study was
not reguired within the terms of reference for the work.

{.

- of Kingston-upon-Hull and 2.5 kilometres south east off{



PROPOSED DEVELOPMENT

It is proposed to construct an exploratory deep drilling
installation on the site of proposed gas gtorage facilities.’
Gas storage would be in underground cavities leached from
salt bearing strata at depth.

METHCD OF JINVESTIGATION

_Eleven trial pits were excavated by mechanical means to

depths of between 1.00m and 3.40m, at positions determined
by the Engineer. They were logged on site by a Geotechnical
Engineer, representative samples were taken and insitu

testing was carried out as shown on the trial pit records
(Figures 1 to 11).

The positions of the trial pits were set out by reference
to features shown on the site plan.

RESULTS OF THE TRIAL PITS

5.1 Ganeral

Trial pit recoxds (Figures 1 to 11) giving details of
the strata encountered are given later in the report.
A site plan showing the approxlmate positions of the
trial pits is presented in Figure 27.

Any 1nterpolat10n.of strata between exploratory holes
on the plans is an estimate only of the likely

stratification and is subject to the interpretation
of the reader. The description of ground conditions
that follows is based on the results of the .trial
pits and the field and laboratory testing carried
out. There may be ground conditions at the site
which have not been revealed by the investigation.

Trial Pits 1 to 10 proved a 0.20m to 0.35m thickness
of topsoil over Glacial Till materials to completion
depths of between 1.00m and 3.40m below ground level
(b.g.1l.). Trial Pit 11 taken out within the access
track, proved a 0.50m thickness of Made Ground. over
Glacial Till to completion at 1.00m depth.

5.2 Made Ground

Made Ground was encountered in Trial Pit 11 to 0.50m

- depth and consisted of granular pavement construction
materials 1ncludlng bituminous tarmacadam road
scalping, gravel and cobbles with varying proportions
of brown sandy silty clay matrix.

i
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Glacial Till

In general these deposits consisted of a sedquence of
firm, stiff and very stiff clays with widely varying
sand and gravel contents, interbedded with wmedium

dense and dense sand and gravel horizons. Trial Pit

6, proved a 0.40m thickness of loose clayey silty
sand with many black and brown partially decomposed
plant fragments from 2.10m to 2.50m depth.

Groundwater

A slight water seepage -was encountered in Trial pPit-
6 below 2.10m all other +trial pits were dry on -

completion of excavation.

LABORATORY TESTING

6.1

Introduction

The following laboratory tests were scheduled by the
Engineer and carried out in accordance with BS 1377
(1990) "Methods of Test for =oils for Civil
Engineering Purposes" where applicable. The results
are given in tabular - and/or graphical form as
appropriate in a later section of the report, -

Natural Moisture Content

The natural moisture content of twenty five samples
was determined. fThe results are given on the Summary

of Classification Tests (Figures 12 to 15).

Index Properties
Liquid and plastic limit determinations were made on

three samples and’ the results are given on the
Summary of Classification Tests (Figures 12 to 15).

Mechanical Analyses

One mechanical analysis by sieving has been carried
out and the results are given as the particle size
distribution curve, Figure 16.

Compaction Tests

Compaction tests to determine the optimum moisture
content and maximum dry density were carried out on
four samples. Two of the tests were carried out
using the 2.5kyg rammer method and two tests used the'

4.5kg rammer method. The 1results are given

graphically in Figures 17 to 2z0.
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california Bearing Ratio Tests

California Bearing ratio {CBR) tests were carried out
on  three undisturbed samples and one sample
recompacted in a CBR mould at natural moisture
content. The results are given in Figures 21 to 24.

Chemical Analyses

Chemical aﬁalyses have been made on two samples of

soil to determine their pH values and sulphate
contents. . '

The results are given in the Summary of Chemical
Analyses (Figure 25).

' ;;%;5%%? —— V - ’4;*?jﬁ%ﬁpm4l.

. SHEARN ) . A, HELMORE

SENIOR ENGINEER ' | | . PRINCIPAL ENGINEER __

FOUNDATION & EXPLORATION SERVICES LIMITED

CONTRACT NO: 2172

~ JS/AH/RHT/AT , AUGUST 1992



NOTES B

1 OPERATING PROCEDURES

The procedures used for cable percussion boring, rotary drilling, trial pitting,
sampling, in-situ and laboratory testing and sample descriplions are generally
in accordance with BS 5930 (1981) 'Site Investigations’, and BS 1377 {(1975)

‘Methods of Test for Soils for Civil Engineering Purposes’, unless staled
otherwise. )

2 GROUNDWATER

Borehole or trial pit water levels are recorded together with the depths at
which seepages or inflows of water are detected and the observations are
noted on the Records. These observations may be misleading for the
following reasons:

a) The borehole or trial pit'is rarely left standfr}_g at the relevant-depth for a
sufficient time for the water level to reach equiiibrium.

b) A permeable siratum may have been sealed off by the borehole casing. f
¢} Water may have been added to the borehole to facilitate progress.

Standpipes or plezometers should be installed when an accurate record of
groundwater level Is required, however, it should be noted that groundwater
lavels vary due to seasonal, climatic or man-made elfects. Water levels
recorded during the investigation therefore may no longer be appropriate.

3 INTERPRETATION OF THE RESULTS OF THE INVESTIGATION

The description of ground.condiions encountered and any engineering
interpretation inciuded in the report are based on the results of the boreholes
and trial pits and the field and fabaoratory testing carried out. There may be
ground conditions at the site which have not been revealed by the
Investigation and consequently have not been taken into account.

Any interpolation or extrapolation of sirata between exploratory holes shown
on cross-sections or site plans is an estimate only of the likely stratification

based on general experience of the ground conditions and is subject to the
interpretation of the reader. ’

Foundation and Exploration Services Limited FES/KS/1
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KEY TO BOREHOLE AND TRIAL PIT RECORDS
Sheet 1 - Explanation of Symbols Used

SOIL TYPES
Coarse Grained, Non-Cohesive Fine Grained, Cohesive Other Soil Types
)>)\C Boulders seonxl Silt Top Soil
? ' Crlpt - ==t .
Sy sl

NI Cobbles =5 Clay T Peat

Gravel ) Made Ground

Sand
ROCK TYPES
Sedimen(ary '
EETEL | 1 .
-2 ::+ 1 Sandstone S| chalk " Coal
X X x . B | . .
% x x| Silistone h -1 I Limestone Pyroclastic (volcanic ash)

Mudstone/Claystone -

ssood Conglomerate 5252 Gypsum
FAgpaY :
Shale ?A?A- Breccia

Metamorphic Igneous

S FFF]

% ‘Coarse-grained H +| '+l +| Coarse-grained

———] Meadium-grained th 44y Medium-grainejd

__ \/h\‘-’/;w = ] — ‘

s/m,/\} Fine-grained VY ¥Y Fine-grained

NOTE: Composite soil or rock types are signified by combined symbols.’

SOIL SAMPLES

u Undisturbed general purpose sample {0.1m diameter and 0.45m long)

LX) Undisturbed sample (X} mm diameter
P(X) Undisturbed piston sample (X) mm diameter
* Sample not recovered

Depths are given to the top of undisturbed samples if full penetration and recovery are achieved,
otherwise actual lengths of penetration and recovery are given:

©.9.4.00 - 4.35m - indicates that the sample was driven 0.35m, but recovered 0.25m of sampie
{0.25m rec)
Small disturbed sample (jar with alr tight lid - approximately 0.5kag)

Bulk disturbed sample (polythene bag tied with string - size dependent on purpose)
Water Sample ‘

Groundwater encountered

- s wo

Foundﬂﬁnn and Exvnioratinn Qonvicae | imifad
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KEY TO BOREHOLE AND TRIAL PIT RECORDS

Sheet 2A: Identification and Description of Soils

» ' : m
Basie Particte . o Particla Gamposite Soll Types Compaemasa/Sirength Strustu
Soll Type Size, mm Visual ldentifeation Nature and {Mixlures of basic soil types) —
¥ 20 Blastioty R Tarm Fleld Text Torm Field dentification Interval Scales
o Scale of secondary constituents with Homo- Daposit consists esgentially | Scale of Bedding Spacing
A BOULDERS Onl'y seén Ccmplﬁ!e in pliﬁ O eXpOsUres. . toaros and ey cogrse s0is. Term ahar Logze " genegus of one type g
'-' Pusticle belare of alter principal canstiuent. 8y inapoctian of vaids Term Mean
3 o shape: . and pariicla packing Intar- Alternating Iayers of varying apacing.
COB8LES Oltan difficult1o recover from bargholes. Angular % ES s‘ Dansy stratifiad gggg so; ;v;m;n;g?u%; . mm
a %9
&0 Subengluar | Termbotoce | S| Temaher |55 : ;i i Vary tck!
£ &2 : Imepval scate lor bedding oy ¥ aver 2000
coarse Easily visibie to naked eye; panicla shape can ba g‘;gﬁ’;’;ﬂ“ a T3 Excavation or.Expasure spacing may be usad, beddes
destnbed: grading can be described, ; i : -
g 9 Flat 52 | With a titg Leg ?; n St sxcavaldd with : sl e A mixture of lypes Thickly badded 2000-500
22 Slight {sand*) or 3 imim woodan pag can he essily | connaug
Wall graded: wida range of graw sizes, well distng- | STonge (53" WV,} 8 O el <5 driven g y "
GRAVELS medium vlea, Poorly graded: act well graded, (May b2 ‘ § [cohblas+) moguires piok tor excavations | Weathered | Particles may be waakana d Medium bedded £00-200
uniform: slze of most particles lies betwean naccow - rrm—, DON3e | somm wookan pog hard 1o dnve and may show cancentric |00 o0 200-60
¥y
& | limits;orgap gredad: anIntermediste size of particle . ] 8 |isangeior St tayaring
is marvedly undsr-rapresentad), —tsandy®l | 2§ soms 20t Fo g | Visust examinasion: pick Very thinly
line : @ |iecublast ghily o | removesscilintumps which can hadded £0-20
Texture: 8 Wi e comontod | by ypraded
2 < {rand*) or 204
- { Visibieo naked gye: verylitie or no cohoslon when | Aaugh Veryisandy* | o | many 1o | Sundars Penciralion Tas in Borshata Thickly 4 2046
coarse dry: grading can be described. Smooth g [cabblest) ol laminata
Pollshad &, - Ha. of Retative Densi 7
—— , ) — A L n| Inated undar 6
08 | wal graded: wide rangs of grain sizes, well distrib- - 2 :‘:d frand®y 50+ Blows i Thinly fam
. uted, Poorly graded: not wall graded. {(May be < | and {cobbleas) de4 I5os
SANDS medium uniform: slze of most particles lies betwaen narrow s 410 v’gnm °
f——— 42 {muts: or gap graded; an intermadiale size ol gaciicla *Eine or coarse 3olt tyba a4 approphiate 030 Maduen Eanse
is markecly under-representod). +Very coarse soil lype as.approprian a3~ 80 o
fine +0r described A3 fite soi depanging on i anas Fiasured Braaks into polyhadral
mana3 behaviour > 50 Vory dense fragments plpng fissuras.
- 006 . Intervat scale for spacing
3 isi ked aya: exhini n-plasti Scale of secondary constituents with fine . - of discontnuities may be
coarse Egg':ﬂ:::; ::f;:’zr‘::f:]:: :c:‘ aﬂg;tl?;::f E:;;: aste soils. Tacms slthar befera or alter principat § Soft or Eawly mouided or crushed used,
.02 | utar ar silky to the touch. Disintegrates tn water: | plasticity congiltuent. toose |indhe fingars. et No lissures
SILTS mediut lumps dry quickly, possass cohesion but can be - -
powdered easily batwosn fingers. & xS . Can be maulded o Homo- Depesit consists
0.008 Termbelore | 21 Tormatet |25 Eer:; :’ eruzhed by strong gonoaus | casenally of one typa
& E. reasure in the fingera "
fine = 28 prosstire! ’ intor- mt;riﬁ;rgeég‘vm o  Scase of spacing ofoiher
c.oo2 - : EXUDN3 Detwean fngars  [Coneaign | 3R e discontinutias
Ory wmps can be broken bul not pawdered | intermediate Slighily Witn & e <as | T | whensuemesinnne | K3 scale for ihicknass of
between the Ghgers: they also disintegrate under | plasticlty trandy"l 5 |Banen " layors may be used. Term Mean
water but moresiowly than siit smoathio the touch: | {Lean clay) @ [ with some 35 | gen bAoA 201546 { weathered | Usually has grumb or spacing,
exhidits plasticlty but no dilatancy; sticks to the | - [sandy®) >=_' {sand”) ég . - columnar structure. ey
lingars and dries slowly: shrinka appreclakly en Fim Gan be moulded 01075 -
CLaYS drying usually showing cracks, Intermediate and S é wihmuen | stong foger ptessito Vemdﬂiv aver 2000
high plnsﬁci:’?h‘_ﬂ?; show these grngnrdea toa g;agsﬁcx‘ty Very(zaney™ | ™ Jtaznd) s &?ﬁ;&&"&ﬁ:‘:&u 7510 150 s
egrae, respeciivaly. -
Modersie aad high degras, 1659 ! {Fatelay} *Conrae soll type ax appropriate . Widely Spaced 2000-600
) +Or descabbd as conrna 50il depanding | vy g Eln t: "':’;tnlw L =150 .
L onmens ey - . Medium spaced | 500-200
. : T . Fitiras alraady
gfngzllET Varies Contatns subsiantial amounts of arganie vagetable Examples of composite typaa Fitm compransod topather Clasely spated 200-80
o malter. ( il -
or SAND {indicating profarred order for description) Vory compressibls and Very clogely €0.20
‘ Looge, brown, very sandy, subanqular coarse GRAVEL | S2an9Y | open structure | Fibrous Plant remalns recognissble | spacsd
K Peadosmnnnlly plantramaina usuakydark brawn or { wilh amalt por= * of solt grey elay. . T and retaln some sirength . -
PEATS ! - black n colour, okenwith digtinctive smelljowbtlk 3 firm browf  — minated SILT and CLAY. orasi Cin be mouldad in ha 1 Amare Racognisable prant Extromely . 20
N danaty. Censalight .. ayey, fine and medium SAND, estic [ and smears fingers | phous remains absent closely spaced
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KEY TO BOREHOLE AND TRIAL PIT RECORDS

Sheet 2B: Notes to Accompany Sheet 2A
Identification and Description of Soiis

The identification system is based on’fl‘ab'le 6, BS 5930 : 1981,

Composite soll type descriptions have been amended in accordance with
Norbury et al; A eritical review of Section 8 (BS 5930) - Soil and Raock

Description, Engineering Group of the Geological Society, 20th Reglonal
Meeting, September, 1984, .

The strength descriptions have been amended to include Standard
Penetration Testinterpretation of relative density, and cohesion ranges added
to field identification ot clay shear strengths.

The sub-divisions of strength for cohesive soils (BS 5930: 1981 pp103) are not
used. Where the tenms "soft to firav', firm to. stif? etc are used they indicate a
strength based on inspection (and not supported by laboratory testing) which

- Isonor close to the borderline between the iwo terms and cannot be precisely

defined by Inspection only.

Where ‘to' links two terms, as in 's| ighfly sandy to sandy’ this againrepresents

" a borderline case, where the precise proportion of constituents cannot be
'determined by inspection only.

Foundation and Fxnloration Sensicac | imitad
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'S (65/125mm)

5(65/1Init 116mm)

C{ }

VIN{ )
VR{ )
1D )

K}

PMT
CaR

PBT

KEY TO BOREHOLE AND TRIAL PIT RECORDS

Sheet 3: In-Silu Testing

Standard Penetration Test (SPT). A 50mm diameter split barrel sampleris driven
450mm into the soil using a 63.60kg haramer with a 760mm drop, and the
penetration resistancas | ) is’expressed as the number of blows required to
obtain.300mm penetration below an inftial seating drive of 180mm through any
disturbed ground at the bottom of the borehote.

The depth on the borehole record is that at the start of the normal 450mm
panetration. The number of blows to achieve the standard penetration of 300mm
(the N-value) is shown after the test index latter, but the seating blows through
the inidal 160mm penetration are not reporied unless the full penstration of
450mm is notachieved. in this case the symbols below are added.

Denoles penetration. of first 125mm of test seclion for 65 blows. -

Denoles penelration of initiat 115mm of the 150mm sealing section for 65 blows,
The test is usually completed-when the number of blows reaches 60.

If a sample is not recovered in the split barrel sampler, a disturbed sample is laken
an completion of the test. Both are given the same depth as the top of the Standard

) Penetralion Test drive.

Standard Penetration Test carried out with a 60° cone. A test usually conducted in
coarse granular soils using the same procedure as for the SPT, but with a 50mm,
60° apex solid cone fitted to the splitbarrel, Variations intest resulls are Indicated by
the same symbols as lor the SPT. The bulk disturbed sample taken is given the same
depth as the top of the tes| drive.

Vane Test{natural shear steength kN/m?)
Vane Yest{remoulded shear strength kN/m?}
!nsitu.DensityTest (Density Mg/m?)

Insitu Permeability Test(Permeability m/sec)

Pressuremeter Test
- Pleasereferto
Catifornia Bearing Ratio Test the report for
details and resuits.
Plate Bearing Test

Ennndatinn and Evnlaratinn Qanticac | imiiad
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P lRsShune SALT LevilY ME D DF EXCAVATION: meckantcar . _RwCURD “OF TRIAL PTTFNOT— .°
N 4uuBROUGH, EAST YORKSHIRE, SURFACE DIMENSIONS OF PIT: 0.70n x 2.50n CO-ORDINATES: ' Sheet 1 of .
CT NO: 2172 L START DATE: 23/7/92 FINISH GATE: Es N: GROUND LEVEL: .  m.0.0.
ISMTU TESTING SAMPLES ! Thidaest | Bepth| Leval Slrate .
n) Type Rasult Depth {m} [Type | No. DESCRIPTION OF STRATA {m) (m} {{mo.0.9{Symbel '
TOPSOIL Jark krown, sity, very sandy- (fine 1o
[ nediun, occaionclly cosrse? CLAY, with|o Lttle 1 can
fine to nedium oceasionally coarse, subangular @
" ta rounded gravet, b
. ‘ 0.30
Compoct? brows, e to mediun SAND, with
I oacational coorse sand, | b
[ Eelow 0.B0n gradng 4o penerally red=brown, Flac i
B 1324600 L *o coarse sand, very weokly ceseated. ond wth o i
Iittle fine 4o medhum, oecagianally soarse, .70y
0.76 .00 g 3 | subaspulas %o reunded grovel ! 4
o §5% L | <oLaciaL Tww
Hv 140+,140+ L p
1.00
L END OF TRIAL PIT : 1
. The excovstion was oey ond stable on completion. R . Puay hagged br. -p?u-:. i FOUNDATION
2 On compietion tHe excevation wot backfiled with compacted arisings ! i Sasy ‘ & EXPLORATION
1a5* Checked Dy i SERVICES

Anproved e

FIGURE:
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oT: EAST YORKSHIRE SALT CAVITY

METHOD OF EXCAVATION: MECHANICAL

RECORD OF TRIAL PIT NO:2

ON; ALDBROUCH, EAST YDRKSHIRE. SURFACE DIMENSIGNS OF PIT: 0.70m x 2.80n CO-ORDINATES: ) Sheat 1 of 1
ACT NO: 2172 START DATE: 23/7/92 FINISH_DATE: & N GROUND LEVEL: m.0.0,
INSITU TESTING SAMPLES Ticowss | Dapthy Levet |Slrata H
@) | Tyse | Resuh | Osth () |Type | o DESCRIPTION OF STRATA () | (m) [tna0a]Symbet
I : TOPSOIL: Dark krown, clayey to very clayey, sity
I fine SAND, with sane nedium t0 coarse sand ond o b
Uttle flae 2o coarse guboagulpr to rounded €38
¢ growvel. ’ 7
8 + 5-35 o U
L Wery compact? brown mottled light brawn fine 1o o ERE
coarse, subrounded to rounded, occasionally :gu“ag
F fubangulor, GRAVEL, with /much brown, sity, fine b i“g%:"
| to courxze zand, slightly clayey in parts. ) »g.agog
Traces of white Ume at 0.70A £0.6%2 ;ngogg
. I Very dry. 4 toofol
{GLACIAL TILL? ;qqup
08y 100 1| 4 ba2ata
D20 CBR = ,gngng
080 - J ngg%:
109 E"tg"u
N END Of TRIAL PIT i
1 1
<8 L. Three ottempts 16 to-e on untisturbeo CBR semple ot 0.80n falled due. to the Coorse ALAN ; Lm““? by Dote: FOUNDATION
gronuler neture of tne sl . e 55 24/7 \J
2. The expavation was ory and stable on comple tion. . &: EXPLORATIOI\
32 On conﬁi'c:un the excoveTion was bockFiled with conpacted ‘"‘“-"'"‘,92 gt Checked by: SERVICES P
/ o | — —_ FIGURE:
L At mmrim ol brase
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— ‘\ — —_ — —_ - — o - — v e St
il (T YORKSHIE SaLT CAVITY ML 3D BF EXCAVATION: wechanicay ' _~___"RECORD OF TRIAL PIT NO: 3
ON:  ALDSROUSH, EAST YURKSHIRE. SURFACE DIMENSIONS OF BIT: 0.90m % 2.20n CO-ORDINATES: = Sheet 1 of 1
\CT NO: 2172 START DATE: 23/7/92 FINISH DATE: - B LM GROUND LEVEL: m.0.D.

NSITU TESTING

SAMPLES

m) | Type

Result

Bzpth {m)

Type

Ne,

DESCRIPTION OF STRATA

(v)

Tidoese | Depthy Level |Strsta

{m) {{ma.0. Symbol

0,70
.70
0.70

100

LYy

L

TAPSOIL Dark beawn, fundy (Flae, occesinelly
mediun 16 cearsel, sty CLAY, with rootlets ond
& Uttle Fine to cowrte pravel,

| twam

SHUFFT arange/oronpe-hrown Scndy (Fe to
medium, ccoastonnlly coarse) giity CLAY with
some coearfe fond and o UStte flue to cocrsxe,

| subanguler to rounded geavel,

Below about 0.60n grades to become very sandy and
with zome gravel

CGLACIAL TILLY

| toez

END OF JRIAL PIT

035

b S

1.00 hed

E i The excovation wos dey and stable on completion. ' :
2. On conplezion the excovation was bockfilled with conputted arisings.

PLAN

Cwped b | B | FOUNDATION.
o | 27| & EXPLORATION

r Cneckee- bys SERVICES .

FIGURE:
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METHOD OF EXCAVATION: MEcHanical

"RECORD OF TRIAL PIT NO-4

CT: EAST YORKSHIRE SALT CawvTy
1ON: ALDEROUGH, EAST YORKSHIRE,

SURFACE DIMENSIONS OF PIT: o.70m x 2.70m

CO-ORBINATES:

Sheet

1 of I

WMWCT NG 2172

START. DATE: 23/7/92

FINISH DATE:

E: N:

GROUND LEVEL:

m.0.D.

INSITW TESTING SAMPLES

{m) | Type Resull Depth (m) | Type

Ne.

DESCRIPTION OF STRATA

| Thckaegy

&

Depl

m)

h

Level
{{m.0.0.}

Strote 4
Symba!

MV [140e

By 140+

00 40 B
E.BO & ]

-

Dark Brgwn, flightly sandy (fine, ecraxionally
nediun to coarse), sity CLAY, -with rootlets ond
o little Foe to coarse, suboagular to rousded
geavel.

Very stiff, dork brown, sandy (Fine|little
mediua to coarsel, sAty CLAY, with zome fine 2o
coarse, subapguiar to rounted provel, Very
closely o extremely closely Azsurrd,
dessicated, (GLACIAL TILLY :

Gradotional change from 0.43n to DASm tom

Very compact! orasgesoronge brawn slightly clayey,
fity, Fine to mediun SAND, with some coarse sand
ond o fiztle Fine tu coarse, subangular to

rounded gravel

Gravel content Increases with depth, kotoming
some kelow akout LOOm much Deiow about LE0n
and grading to sand ood gravel below about 1Le0n.

Belew akout 2.00m grades to gravel with nuch
sandy (Fine %0 coorse), shty clay.

CGLACIAL TILL} .

7 a0

END OF TRIAL PIT

co.L5>

Q9%

[+halr]

643

240

o z
<y
e

St

1. A &3mm LD cloy pipe lonre droin was engpunterse ot 0.B0n depth.

2. The excavotion was dry 6ac stobie on completion
3. On completion the excovtTion wos backfillee with compacted erisings.

PLAN

Logged by:

43

Dates
ehs7

Chacked by:

FOUNDATION
& EXPLORATION
SERVICES

Amsinsinsmid s

FIGURE: -
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3T YORKSHIRE SALT CAVITY

M - JD OF IEXCAVATION: MECHANICAL

.

P‘

- ..."‘"‘ ey

RECORD OF TRIAL PIT. NO: 5

ON: -

ALDBROUGH, EAST YORKSHIRE.

SURFACE DIMENSIONS OF PIT: 0.70m x 250

ACT NO: 2ive

START DATE: 23/7/92

FINISH DATE: - &

CO-ORDINATES:

N

Sheet

1 . of 1

GROUND LEVEL: ' m.0.0.

INSITU

TESTING

SAMPLES

’

im)

Type Result Depth {m)

Type

Na.

DESCRIPTION OF STRATA

Thickoess

{m)

Depth{ Level [Strota
(m) {{m.0.00) Symbat] -

HY  [107,140+,14 g:gﬂ

H¥  [Taa dense

P

HV | 9210017 S.}E

0.79

LB%

220

-

(A2 3

TOPSURr 3rawn very samdy (fine, oocasionally
mediun 4o coarse), sity CLAY, with rootlets and
occusianal Fine to cogrse sudonfuler ta rounded

[ provel,

SHFF to very TtiFf, Frisbld, trown mottied
arange=brown and grey~brown tughtly fandy

LFioe, ottasionatly medium to coarss), sity

CLAY. with o lrtle fine 1o coarse subangular to
rounded pravel. Vesy Clogely ta rxtriemely closely
figxured with roothalrs alosg Flssures, ©

CGLACIAL TILL

] @3

J 043

T

Y

Very compact? orange, nottled grey=brown and brown,
slightly clayey, tilty, fine 1o mediun SAND, sone
coarse samd ond Some fine to mediun, bttle

© coarse, subanguler %2 roundrd grovel

Deconing aAuch gravel below about Lldm
Occasional cobbles,
Locally grades to sandy sty cloy,

(GLACIAL TILLD

1 wan

SHfF, dark brown, ity CLAY, with o littie Fine
to coarse sand ond o Utxie fiow, subnngulnr to

rounded pravel. {GLACIAL TILL)

END CF TRIAL PIT

{030

G335

¢.a0

alf
220

i arte .

3

1. The sxcaovotion wos cry ond statie on completion,

w

2 Oa completion the excavation was backfiled with Zompocted orisings.

PLAN

136

Logged by:
45

Cote:
24/7

Checked by:

FOUNDATION
& EXPLORATION

SERVICES

FIGURE:
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E—CT: . BAST YORKSHIRE SALT caviTy . 1 METHOD OF. EXCAVATION: MECHANICAL . T RECORD OF TRIAL PIT NO & - .

TION: ALDBROUGH, EAST YDRKSHIRE. SURFACE DIMENSIONS GF PIT 0.70m'x 2.20m CO~ORDINATES: Sheet 1 . of 1

RACT NO: 2172 : * | START DATE: 2as7/92 FINISH DATE: E: N: GROUND LEVEL: ’ m.0,D.
INSITU TESTING SAMPLES

1 {m} { Type Result Depth (m) r'I'ypcr Ne.

' Tridknezs | Depth Leval Strate [
DESCRIPTION OF STRATA frh | (m} |mo.ay| Symbel ’
TOPSOIL Dark brown sty .CLAY, with rootietr

Trace of Fine to coorse sand and Fine 1o asdiun 1 025
gravel,

-

Fire, locally soft, grey ond tight -
wrawn/orange=brown mottlodolesely, fissured .
slightly sondy Cfine, ccCasicrolly medium to T o400
| coarsel, sity CLAY, with o trace of Fine to d
nediun Subangular ta raunded gravel,
(GLACIAL TILL) E

Firn, locally stIFF, Upht brown matled grey, d
stightly sancy silty CLAY, with a Utile fine o
meciury ocqazionally coarse, gravel Decasional
cakbles.

Mottled orange=brown In parts and 'with somr thin 1
] RV | 62,70,96 10D L20 B 2 | bonds (20mm to 100mm) oF very sty clay/ clayey !
1.00 4 prey

Belom 1L20m Decomes geatrally gray., nottled Upkt o
browh and orange=brown.
{GLACIAL TILL)

0 Hv 345858 o040 oS0
o 0.4D S 3

—

&

¥

| CLASY

240

Looce, red brown, clayey, sity, Fine| SAND, with

many black and brown partially decomposed plant «

Fragments. . 0.4

[ With lenses of very sity sopd ondistedy cloy 1
COLACIAL TILLD : i

) HY  |2L18,18 E.gg 230 g 2

230

Compecx? grey—brown, finr to coorse SAND and

I Fine to mediue, subangukar To rounded GRAVEL, E

with a Gttle coarse gravel and otcosional

[ cokbles. |

Vith pockrtz of ity cley In parts, d

Grades briow sbout 280m inta gravel with “

L zome/much sond T P
CGLACIAL TILLY <0.502

2.60 78
I

me

-l
340 [ =l

END DF TRIAL PIT )
KS: L A slight seepage of ground water was encountsrzd betow 2.00m depth. PLAN ' Logged by Dote: FOUNDATION
2. The excuvation was unstable with mingr sSpolling occuring from 210m to 230m . i 24,7
depth. AT 3.40n depth the west rnceToF the triol pit collepsed below 210n due to . & EXPLORATICN
Ingtobtitty of the underlyn rovels The excovetion wos therefore terminated ot .
Y tyng 9 195t Checked oy; SERVICES

3.46m de
3, On < lon the excovation wos backFilee with compocted ar

fR

FIGURE: o

|

. ’ - Annseasad o
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cr. (™ _YORKSHIRE SALT CAVITY ME" 9" OF 'EXCAVATION: MECHANICAL RLCORD OF TRIAL PIT NO: 7
ION: _ AUOBROUGH EAST YORKSHIRE. SURFACE DIMENSIONS OF PIT: 070n x 300 . CO~OKUINATES: Sheet 1 of 1
IACT NO: 2t7e START DATE: 247792 FINISH DATE: 23 N: GROUND LEVEL: rm.0.D,
INSITY TESTING SAMPLES Teksest f-Depik| Level {Sirete 3
{m) Type Resuit Depth (m) |Type | Ne. DESCR'PTION OF STRATA =) {m) [tmo.pu)| Symbsall '
' TOPSOL Jark slightly grey~brows, stghtly
rsandy, sty CLAY, with rootets, < .20
020
Firne locally zof+t, lght brown orangerbrown ond
Foarey mottied, sg‘l‘); CLAY, with o troce of Fine ta 4
coarse Fand on ne gravel
HV 35,52..49 3::3 0.69 g E L CGLAGIAL TILL J coam
. Q.60
SUFF, orangesorange~krown, mattled grey,
[ slghtly sandy (Finel, sitty CLAY, with o trage “
0.80 1.00 2]l 2 of mediun 0 coorze sand and o Uttle Fine to
. 0,80 o[ % | coarse subangular <o rounded pravel 1 ¢o.s0y
Hv 193,949,124 || (GLATIAL TILL) y
SLIFF, t CL';‘ h M
tFF, grey. nattied gronge, A AT, wti
44 80,7202 }_’%E t40 E E o packctgf ?;‘ arange. so.n:fyﬁ Eﬂnt ?10 Mc;mm ity 1 co.a0n
clay. Orgasional roothalrs on mediun xpacies
[ Fisseres down to Laln (GLACIAL TILL) E
- 140
Probobly very stff, red brown, mottled grey,
[ shghtly sandy (Flae to mediunm occasionally 4
cosrsed, ity CLAY, with o Ittle Fflar %o
[ coarse, subsnguliar to rounded grovel and b
| cscasional cabbles, E
COLACTAL TILL
HY 140+ 00 220 B 7 L ~
, L0
220 b B L E
.79
I END OF TRIAL P(T “ ]
b P
3 la B-;e exCovVATion wos dry ang Stoble onkfunglnmn. ; ; i PLAN Logged by: Gate: | FOQUNDATION
s completion the excawvation vwos backfiffed with Compocted arisings. D Js 2477 & EXPLORATION
‘ 220" Chacked by: SERVICES
i [T—— FIGURE:
S -




CT:

EAST YORKSHIRE SALT CAVITY

METHOD OF  EXCAVATION! mECHamiCaL

~RECORD “OF TRIAL BIT R o5

ION:

ALDBROUGH, EAST YORKSHIRE,

SURFACE DIMENSIONS OF PIT: p70m x 3.20n

ACT NO: 2172

START DATE: 24,7752

FINISH OATE:

CO-ORDINATES:
E: N:

Sheet

1 of 1

GROUND LEVEL: m.Q.0.

INSRTU TESTING

SAMPLES

(m)

Type Result

Oepth (m)

Type

No.

DESCRIPTION. OF STRATA

Thcknesz | apth| Lavel |Strote
{m.0.0.}{ Symbal

a}

m}

HY 1335440

HY 140+

120 LAg

G0 0.6
R4

L20

aor

TOPSUIL Dark hrown, siity CLAY, with raotlets.
- Trace of fine sand and finp to coorse pravel

-

I Saft, locally Firm, grey onod Ught Brown mottled,
stty CLAY, with d trece of Fme to coarse sand
* and fme gravel, .

Alrm LD Clay plpe lond dealn encountered at
[ 0.5 depth. -
k_CGLACIAL TILL)

o

L Very stiFf, desxicated? red=brown rottied grey,
Slesely Fizsured, slightly tondy (fiow,

[ accatlanolly nedim to coursel, miTy|CLAY, with
o fittle fie to coarse, Subospuitr 1o rounded

[ gravel and occasionnl Gobbles,

™ CGLACIAL TILD

7 cam

L END OF TRIAL PIT

{0.2%

[eb}

25

0.6

250

S

. The excavation was dry sng stoble on completion,
2 On completion the excavatlon wos bockfiiled with compocted arisings

FLAN

190%

Logged by
135

Date:
2477

Checked by:

FOUNDATION
& EXPLORATION
SERVICES

Annrowad hues

FIGURE: L
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¥ - YORKSHIRE SALT CAVITY

fr———

I

. %

: : o A
ME” ) OF EXCAVATION:

e

PN

"MECHANICAL

Toarm

&

—

.

1

. T
L.

RECO

RD OF TRIAL

PIT NO: 5

IN!

..
ALDEROUGH, EAST YORKSHIRE.

SURFACE DIMENSIONS OF PIT: 0708 X 2.20M

CT NO: 2172

START DATE: 24/7/92

FINISH DATE: -

CO~ORDINATES:

E:

N:

Sheet

1 of 1

| GROUND LEVEL:

m.0.0,

1SITU TESTING

SAMPLES

n)

Type

HNo.

DESCRIPTION OF STRATA

Tidtzes
)

Depth| Level
{(m) |tme.0

Strele.
Symbeol

Type Result

HV  [108,50,B8

HV  |140»

Depth [m)

D40 .50
040

Loo 120
Lo

ow

]

TOPSOIL. Dark hromn slghtly sandy (Fined, very
P sty CLAY, with raotiets and a tdle Fine to
| coarse subsnguiar 19 rounded gravrl.

1 LEn

L Suff. lacally firm Ught krown/yellaw krows,
slghtly sandy CFine ta mium, occosionally

I coarsel, siity CLAY, «ith o Uttie fine %0
coarse, Subongular to rounded gravel.:

A COLACIAL TILL) i

0.25)

[ Very stiff, redrbrown, nottled grey, stightly

| Sandy (fine, Uttle nedun to coarse), sity

. CLAY, with a Wttle fine to coorse, subangular t0
I rounded grovel. Cocasianal cobbled.

Discoloured grey along nediun spaced FISSures.
I Occaslanel ruothalrs on fissuees dowsn e Ld0e

b

<OLACIAL TILL)

b

£ND OF TRIAL PIT

0.25

053

230

1. The excovatiion was dry and stable on completion
2. On completion the excavation wos bockfilled with compocted orisngs

PLan

130

Logged by:
J5

Dote: -
eks7

Checked by:

FOUNDATION

- & EXPLORATION

SERVICES

FIGURE:




T EAST YORKSHIRE SALT CAVITY METHDD OF | EXCAVATION: HECHAN!VCAL ' ‘ - RECORD QF TRIAi PIT NO ION

ON: ALDBROUGH, EAST YORKSHIRE. ‘ SURFACE DIMENSIONS OF PIT: 0.70n x 2.90n CO~ORDINATES: | Sheet 1 of 1
ACT NO: 2172 START DATE: 24/7/92 FINISH DATE: R N GROUND LEVEL: m.0.0.

e e ] SWALES Detres | Deptn] Leve! |Strate )
DESCRIPTION OF STRATA [ (m) [tmo.a]Symberl :

TOPSQLs Damk brown glightly sondy <fine,
r occasionally necien to cowurse) sity CLAY, with 1 e
ragtiets. Troace of fine to Coorse gravel

[ : 1
036
3tfF, brcoming very StFF brlow about .50 b
. frioble, red-brown, nottied grey-broen and q & Nalyw
RY 140417604 yellow=brown, slightly sondy (fine, occasionally e 4y ]
* " ardiun to coursed ghty CLAY, with o Utde fine 7 ol d
: ta medive, odcosionally cearze, subangulor tq i b o
rounded gravel, ! oy
. Discoloured grey alang nedium spaced Fissures. o P, s e

CBLACIAL TILLD ] shaphont

{m) | Type Rezult Oepth (m) |Type | Na.

0,80 [*X 3
0.8 0 B é

HY 140+ L - hm"urem 2y

o4 €220 oot Ak ung

[y
Iy

2,30

END OF TRIAL PIT ]

S ). The excavation was ory and stoble on :cnp!e1rc;1n ted 1 P ‘ Loggre byr | fete: | ROTINDATION
2. On compietion the excavetion was bockfilled with compacted arismgs: RPN, 9. | aar & EXPLORATION

| Gheeked oy: SERVICES
N FIGURE: ~

[ Y

. - - '27. o




. I ) - A L . -r/'!; b e e ot eoome Y et ‘
: .. . o ) . o ‘o S = s o s sl

Ch "y TYokeme ST cavity " e 95 0F EXCAVATION: mesmica. - - |7 ¥ “RECORD OF TRIAL PIT NO: 11

1Oon: \R“DBRUUGH. EAST YORKSHIRE, ‘ SURFACE DIMENSIONS OF PIT: 070m x 200 CO~ORDINATES:" Sheet 1 of 1
ACT NO: 172 START' DATE: 23/7/92 FINISH DATE: E Ni " | GROUND LEVEL: m.0.0.
INSTU TESTING SAMPLES . : Tioess { Degth] Lavel [Strete '
(m) | Type | mesut Depth (m) |Type | Ne. DESCRIPTION OF STRATA M {m} im0 Symbet
MADE GROUNIN Gramder pavement construction
M omAaterinl conprisng tarmscadam rood scalpings and 1 coam
gukangular to rouwnded cobbles {up 4o 300 x 200 x g
F 150mm geen) i o fporxe motelx of srey and 1
| brown, sUghtty sandy sty <lay. . i)
\ Iturinous and olly odour. ] 02m
" MADE GROUND: Erown floe to metiin, Sone €Oorse, 1™
b subanpuior <o vell rounded gravel, with o 0350
\ some/nuch, brown, sondy (Flae to coarse), ity I[
clay matro.
Hv  leo86,72 0-;8 100 CBB?' ? b St!FF. brown red=prawn and l]ght Lrewn nottled, 1 s
8:-;0 Bl 2 sty (LAY, with o teace of flae <o coarse 3and
[ CGLACIAL TILL? 1
100 [
" END OF TRIAL PIT ; 1
: 4
L -
d
L o4
s I. The excovation was dry ond stoble on completian.  © P ! PLAN " Leqgad oy Date: FOUNDATION
2. On comptetion the excavation was backfiled with compocted arisings | Js 247 | & BEXPLORATION
aoe” Cnackee by SERVICES
| S,

FIGURE:

Bmne vem &




SUMMARY OF SOIL CLASSIFICATION TESTS

B.8, 1377 1980 Part 2

i Bulk Moisture Dry Particla Liquig Plastic | Plaatichy % |
Depth ; Oensity Content Dansity iDensity Limit - Limit Index Passing Memncd | .
AL, PTT/SAMPLENG Tyee Mg/m? % Mg/m3 Mg/m? % % 405 af H Descnption of Sample
| m Test ! A Praparation
j 5 Test 7.2 A Test3.2 Test 7.2 |8.2/8.3704 Te'_'u;z/a.d: Tast 5.3 Test 54 :
[01/2 p o | | 8.3 ] | Dark brown/corange sandy (fine to coarsa)
' I I I I silty CLAY with 2 little fine gravel.
z | - | ‘
T .
P2/2 I D I 0.80 I 5.5 I I I Brown sandy (fine to medium) silty CLAY with
I I | scme fine to coarse gravel.
| ! I i I
£3/2 B 0.70_! 16 w ! ox n ) B | o | vellovbrom sady (Fine to coarse) silty
{ I I C1AY with a litrle fine to coarse gravel. ’
| ] | 1
p3/3 [ D 0.70 | 18 f ! Light brown sendy (£ipe) silty CLAY with a
|- | f |_little fine gravel.
| | ! l
P4/ D 2.00 14 I Light brovm sandy (fine to medivm) silty CGLAY
I with scme fine to medium gravel.
P5/1 I D 0.50 20 I Grey-brown sandy (fine) silty CLAY with a
' | ] _little fine pravel. |
| I |
513 D 1.30 | - 7.9 I Brown sandy (fine to medivm) silry CRAY with
I I a.little fine ro mediim eravel
] | . o
| | I | .
IBOLS « NP: Nen Plastic U'Undismrbed Sample  D: Disturbed Sample  B: Bulk Disturbed Sample  A.R! As Recelved H.P; Hand Plexing  AD: Alr Drying  W.SiWet Siaving' Shesat 1 of 4
DW DN Compiled by Date | 7 by Date | Approvedby | For Conwactor | {__ For Enginesr Date CONTRAGT No: Z'f' ‘j‘
EXCEL G TION e L L N —




o T YR
4 Sttt Ly W P v m— ey bk
. . . ¥

I

SUMMARY OF SOIL CLASSIFICATION TESTS

B.S. 1877 :1930": Part 2

Butk . Molsture Cry Particle Liquig Plastic Plasticity %
Cepth Density |  Coment Density | Density Limit Limit lndex : Passing Meathod .
T, PIT/SAMELE NO| Tyee Mgsm? % Mgrmd | Mased % % 425 of Description of Sample
m . “Tasgt Am Preparation ' ’
Test72 | Test32 | Test7.2 (8.2/83/84|Testé8/4¢]| Test53 | Tests4

5/5 D 2.10 20 . Dark brown sandy (fine) silty CLAY with a
lirtie fine pravel.

612 D 0.40 BEEA Rrown mottled sendy (Fine) silty CIAC. |

513 B . 1.00 35 68 28 a0 100 | AR Frosm mottled sandy (fine) silty CIAY,

5/ D 1.00 29 ‘Browm sandy (fine) silty CLAY.

5/6 D 2.20 27 Dark brown/black sandy {(fine to medium)

' silty GLaY.

/8 D 2,80 13 Dark brovn sandy (fine to coarse) silty
ClaY with some fine to mediyn ovavel. |

2 D Q.50 4y Grey and bresm mottled gandy (fine) gilry |
CLAY.

4 D 0.80 27 Brewm mottled sandy (fine) silty C14Y

i

30LS - NP: Ncn Plastic UiUndisturbed Sample O: Disturbed Sample  €: Sulk Disturbed Sample AR As Received H.P:Hand Picking AD:Alr Orylng WW.S:Wet Sieving Sheet 2 of &

)UNDHTION Compiled by Date Chacked by Date Approvad by For Contractor Date For Engineer Date CONTRAGT No: 2172

TRV e /ATy L ks ‘i.‘ﬁ? JIDA RwRMNO?> - 1t -+ - A e—_— ..




SUMMARY OF SOIL CLASSIF!CATION TESTS

'8.8.1877:1990 :Part 2

Bulk Muoisture Dry Particle Liquid Plastic Plasticity 9%
Depth Deansity Content Density Density Limit- Limit Index Passing Mathod
TAL PIT/SAMPLE NO| Tyee Ma/m? % Mg/m? ‘Mg/smd % % 425 . of Description of Sample
m ' Tast . A Preparation

Test7.2 Tast32 | Test72 [8.2/88/8471Test43/44] Test53 Test 54

P7/6 D 1.20 2 - | Grey sandy (fime) silty CLAY with a little
' ‘ fine gravel.

P7/8 D 2.20 19 . ‘| Brown smudy (fine) silty CIAY with a little
fine gravel,

pg/2 D 0.40 18 : Brosm sandy (fine) silty CLAY with a little
‘ fine gravel.

P8 /L . 1.20 15 : Brown sandy (fine) silty CLAY with a little

£fine to medivmn gravel.

£9/2 D 0.40 28 ‘Light brewn sandy (Fine) silty CLAY.

P93 R 1.00 15 42 23 19 54 He Brown sendy (fine) silty CLAY with a little
o fire gravel.

20/4 D |1.00 Bk Brown sendy (fine) silty CLAY with a little

fine gravel.

FMEOLS - NP: Non Plastic  UiUndisturbed Sample  D: Disturbed Sample  B: Bulk Disturbed Sample  ARUAs Recolved HP:Hand Picking AD:Alr Drying W.SWetSleving Sheet 3 of 4

Iomr ON ' Compilad by Date : ’m—‘fd by | Date Approvad by | Fer Contractar - “‘ £or Enginent Date co T No: -

IESVE I TR N oA }18/8/92 ' -




= { e e e
a H -
B.5. 1877 : 1890 Part2  ~
Desth Daulk bgaiszure Ory Particls Llgquid Plastle Plasticity %
ep ansity ontent Dengity Density Limit Lirnit index Passing Mathod )
AL PIT/SAMPLE MO Type Mg/red | % Mg/m? Mg/mi % % 425 of Description of Sample
o Test Aam Praparation
Test 7.2 Test3.2 Test7.2 |8.278.3/8.4 [Test43/4.47 Test5.3 Test 54 .
1072 D 0.80 % . Brown sandy (Fine) silty CLAY with a little
fine 2 gravel. ‘
10/4- D 1.90 16 ' Brown sandy (fine) silty CLAY with a little
' fine gravel. ‘
|
11/2 D 0.70 _26 ' : _.Brom sandy (fine) silty CLAY with a little |
) fine gravel.
JOLS - NP: Non Plastic U:Unqisxurbad‘Samsz 0; Disturbed Sample  B: Bulk Distirbed Sam;#le AR A5 chnived HP Hand Plcking A.D ;'A.Ir Drying WS:Wthlaving . Shqe: 4 o 4
'WT!ON ‘ Complied by Dats. | Checked by Date | Approvedby | For Contractor Date For Engineer Date | o ireacr o '21?2
EXPUORICEION JDA 1s/8/92
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PARTICLE SIZE DISTRIBUTION
: .B.S. 137? : Pa.r@ 2: 1930 : 9.27%@?—‘3‘# * ‘ .
JOREHOLE/SAMPLE NG:....cvonvereveeenire  IPAL 2 TYPE:.m.....‘.......B....................... DATE OF TESTING: ....cvaen.. Cerrmes .'..AUGI:-ISI...:LES.E........ ........ . cerrarenssianaes .

JEPTH oo isreserneeensesrsnaniae
;AMPLE DESCRIPTION.......... Brown. £ine..kq. c0arse GRAVEL . with much

oo Sandy. (fine. to coarse) silty GLAY. .. ...

leta ax approprista

by

Percenlage passing

tarimesasatne

Taapn

L N R e T Y RN

LOSS ON PRETREATMENT: wvvvoveseooeenon,

"y
r 5
L g

109

100

a0

80

70

70

&0

&0

50

L)

40

30

20

0.0001

. boes

" Particle size: (mm)

08

-]
]
(=]

f — Al
ol o g & 8 2 R M oo wur‘-‘ o m ‘3
3 998FE F 90wy oF RAGHGR 7
! ! %
I T 4
80 ! .80
| ,/"7!
70 s0 141
, % |
|
60 : +60 il :
1 | / 1
50 [ L ol '
- | LA !
! A |
40 ) 7 40 !
- ——t :
0 L ok !
NN f
L, ! l
20 = 20 ,
: . S NS I
10 ! L 1o ;
, ] 1l i
‘ —tl ' L L 0
Q.002 Qoz Q.06 02 &0 w00

FINE l-Mr—:muif. hccmss

"FINE. | MEDIUMICOARSE

FINE °

{MEDIUM lcomsg COBBLES

_ GRAVEL :

. SIS

. ‘SAND ...

Pags of

METHOD OF PREPARATION: OVENA* DRIED.....vcvvvererversirnnes e eae o

OUNDI ON

JEIE I SHRTION

Gompilad by

Date .

Dats

CAo

8.392 1

g

B3

- | Approved by

For Contrastor

"~ U por Englnasy

Date

CONTRACT No: 2474

P I

~
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COMPACTION TEST
8.5.4377: 1975: DRY DENSITY/MOISTURE CONTENT RELATIONSHIP TEST 2.
Borehole/SampteNo: . TPB/2 . . | Depth(mp 0.70... .. . Date.. AUGUST.4992.. .
Type of Compaction: ...... . DYNAMIG 2.5 Kg.......

Material Relained on:......2Q .. .mm BS Sieve (%) :....Ba 5. . _Specilic Gravity: .... 2.B5.... (ASSUMED). ...

Maximum Dry Densily (Mg/m®: oo WL 75
Optimum Maisture Content (%} : ...... ....... e, 13,
Descfipi:on Yellow-brown, .sandy (fine_to coarse), silty CLAY wi.l‘.h a. litrle, fine Lo
"~ - coarse gravel. 10% & 0% AIR VOIDS AATIO
AR
1.80
\LLA A
A\ \
) \ \ - \‘|
1.78
s \ \
: Al BRI \
' {1 $ ' N | M \
. 1.78f : \\\\
& / \ \
3 ANERNNANER
g : \\ x| ]\ \\
> )
% i .BB—J: B - \‘ \\k \k
P S
& A i \L HRA
° /i1 \ \
- 1.64
| / b Mo
' W A \
. V i 1} \
T [ § :
IR SN ¥ & DU , \
NN A \
A
el M nua
el I I A i x \
f —t oL i} z "
N (]| A \ \
A TS R U L T
1,52 L.i 1 © ] | X \ \
o 4 8 12 16 20 24 28
MOISTURE CONTENT {45}
Opeialor "r E-' ) Date 3_3.9£ Approved by For Conlraclor Date For Engineer Date
Ctrecked by /W vate  |17.9.92] _
I‘OUNDH N EAST Yum{snme SALT CAVITY | contRACTNG: 2472
| RO TR A FENE T T ER I (PROVISIONAL SOILS TNVESTIGATION)
: Ql:'ntnn-:-e



—

Bo:ehorel Sample No:

Type of Compaction: .. .,

haterial Relained on:

TR3/2

.20 ..

COMPACTION TEST

8.8.1377: 1978: DRY DENSITY/MOISTURE CONTENT HELATIBNSHIP TEST 13.

.......

DYNAMIC.4.5.Kg

.mm BS Sieve (%) :,

Maximum Dry Censity (Mg/m’) :

Deplh {m):..

B.b

. 0.70.

............................

Specilic Gravily: .....2,

Oplimum Moisture Content (%) :

. Dale: ...... AUGUST..4992-..... .
2.55..... AASSUMED). ... vecveerennn.
........................ 1.80..... ..

Descﬁphcn Yellow-brown, saady (flne Lo coarse),. allty CLAY with a little fine to

caarse gravel!

...........................................................

Q 5 0% AIR VU];DS RATIOD
I AL T
. ‘ . ‘
‘. =
\ \ \
' 5 . . 8
1.8 | EEA
\ Y 3
AR
1.91 \- —— ‘ \
13 \
A
| ' Y
. 1.87 i
E T \ N t; \ .
E \ :
g | \
> -1 - -
£ 1,83 \ b
z B O . : \
o P \ \ \
2 - e \
' I M ' .
1.79 i A1y |
, I NP AT
A WA EA
- i ,/ \\ ‘\\_ \\
1.76 + 1 Vi ‘ : AN -
: . L ' L \\\ ‘
N L I N B - A
i __..Jl__-i [ /f___ A \\ N
L.7al 4 L \\.
; i 1 \ i\
s A AR TR
,.......___ _..;..H. - x 4 i \\ [} \
A 3 : ! ‘\ \ \
1.67 i i _
o 4 B 12 16 20 24 28
MOISTURE CONTENT (%) -
Operatar . ’r - Date 3,8.‘}2 Approved by For Gonlractor " Date For Englneer 'lk P
Checked by /r Dale n_a.@z e
FOUNDKTMN EAST YORAKSHIAE SALT CAVITY | contractne: 2472
I TR IO R R TN
SERVICES (PROVISIONAL, SOILS INVESTICATICN) I ricine. Ta




“‘/»-..«-.‘ ]

[T

—

"1. Borehole/Sample No:. . TRP4/2 . | .

COMPACTION TEST

B.S.4377: 1975; DRY DENSITY/MOISTURE CONTENT RELATIONSHIP TEST 12.
.. ... Depth{my:. 2.00. ., ..

.- Date: ... AUGUST .4982....... ..

Type of Compaclion: ...., DYNAMIC 2.8 KBuooooo s o,
Malerial Relained on:. ....20 | __mm BS Sieve (%):...48........ Specific Gravity: ....2;65.;..'-%53!.1&{!-501 ....................
Maximum Dry Density (Mg/m®) : E.DO
Optimum Moisture Content {98 ...oooveeeveeeveerereeee 2o
‘Description;  BXOWR, fine to coarse GRAVEL, with much sandy (fine to coarse) silty clay.
‘ 10% 5% o% ' _AIR VOIDS RATIO
|
10
1T 1
2.00 -
N l Tl
1THRVAEL
. \ \‘\
- \
1.98
/15 ]
! N \‘
4.96 — i
- JEERE|
: R
=4 ] \ {
= 4.04] -
2 NN 1 | \
p13] p
k<l N TV 1T h \
& | \ \
< / \ 1\
4.92 41 : -
| R
N \ BEl
| | e \
1.80— + —1 l _
HEEN RSN \__ i \
A ‘ li i 'E \\
A AR AR
188 1 L \ \‘
SRR AU SO RGO S S
) . ; 0
; U, l._.x S N TR L 4\ “ W \
1.86 ; y X
0 4 - a 12 iB - ’0 24 28
MOISTURE CONTENT (9%}
Operator - /]ffr:; Date 6.3.‘)2. Approved by Feor Contraclor Dalte For.Englneer Date
* Checked by dwc vae  |[L3.92

| FOUNDATION

L ,x_’_\l_‘.-‘: P
NEEEER

P Sl S, S s e e —

Hiabdiany

Fommmm o L

EAST YORKSHIRE SALT CAVITY

CONTRAGCT No: 2478




vt b

COMPACTION TEST

8.8.4377: 1975: DRY DENSITY/MOISTURE CONTENT RELATIONSHIP TEST 13. ._
Borehole/SampleNo:. TP4/2 .. ..., .. Depth(m):..2.00...... . . Date:.....AUGUST..18392..... . .,

Type of Gompaction: ... ... ... DYNAMIC. 4.5 . Kffu.oocoovrirrrannnn.

Errryamang

Malerial Relained on......R0... ..mm 8BS Sleve (%):...48........ Specilic Gravily: ..,.2.68,... (ASSUMER)....occovanne .
Maximum Dry Density (Mg/m®): .o 2.08......coeneeee.
Optimum Moisture Content (%) : . .oovervveeeeereennnn. = 1 AU

Description:  Hrown..fine .tO..coarSe..GRAVEL.w.ith.muah.-sa-nd-y.‘-(-f-i-na--to--eoanse}---si.-l-by-fclay-.---
10X 85X }.4 . AIR VOIOS RATIC

\

!

EEEmwniy|
2. 191 ‘\\ \\
A

3

———

2.41

. \ s -‘-""

DRY DENSITY (Mg/m?%
v
o
~

_ \
. \ \ A\
SN |
[ f_ ’[ \_.. _J_.\__ \\\‘|
1.99 H H ’
SN A N S MRV N VI A \\
TR
vas| L AN TV,
! 5.72_5.._.. S ._\I _5\‘ Yr
H : - s
A JA T
1.9¢L . X . Cq \
0 4 8 42 16 20 24 28
MOISTURE CONTENT (36)
Operator : ’r-F ‘De'\[e 6.8. ‘32. Approved by Far Conlractor Date %or Englneer 'f‘.;\ ;fi
Checked by /]P( Date ’7_3_92_ A l L
FOUNDATION EAST YORKSHIAE SALT CAVITY | coNTRAGT No: 2172
At '-.’J-".!;‘-Ef S ML LIEE N . .
| ;.,-.—i:.:.;.;,‘..f,‘ SEAULLIN | (PROVISICNAL SOILS INVESTTCATTON) {7 an
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CALIFORNIA BEARING RATIO TEST

B.S.4377: 1975: TEST 48.

SPEDCBIC JEON|

SEFRUINTo

(DODNUTOTAMAT ONTT O TR Owrmamrear)

Borehole/Sample Not ... TP4/L..... ...Depth{m): .ocooers e T0reenreecemrrsnrianeen Date:........ JULY-- {9G3---eeerrere-
et L . _ Description  Dark brown silty
Initial Condition Preparation fine to medium SAND with a
' UNDISTURBED little fine to medium grave
Bulk Densi Surcharge : .} ‘Final Moisture . CBR.%
“Mg/m? R 1.81 kg _ g ‘ 8.0 Content % :
| Moisture Soaking © |Top | Top :
Conlent % ﬁ'.a Time hrs _ 0.0 7_.7 T 28
Dry Density o Swelling | : . |Base Base
Mg[m’ 1.7¢a mm 0-_0 7.3 . ee
7.0
6.0
' 6.0 x=Top
' 0 =Base
}/; 21
— = ;
g{ 4.0 - X
: ot
23,0 [} L | A _
: A
4
2.0
1.0 " }
0.0 { v —
0.0 2.0 4.0 6.0 B.0 . 10.0
' Penetration {mm) +
* Operator Date 7/]/% Approved by For Contractor .} Date ' For Engineer Datt
Checked by / gh Date 29‘1_
 FOUNDAT ON EAST YORKSHIRE SALT CAVITY CONTRAGTNo: 2472

FIGURE



CALIFORNIA BEARING RATIO TEST

B.5.4377: 1975: TEST 46.

Borehole/Sample No:.... TP2/4 | . Depth(m) ..o 0.80 oo Date:..... AUGUST 4992
. . Description
Initiat Condition Preparation Bi
DYNAMIC 4.5 Kg Pieh nhERe IR 2aT 85, SAND
- ; erave1 and reets..
‘Bulk Densi Surcharge Final Moisture - C.BAR.%
M%im‘ Al 2.04 kg 8.0 Conlent % :
Moisture Soaking Top " Top
C:::lent% 6.1 | Time hrs 0.0 5.9 , 40
’ D sty Sw !Iing . Base Ba L
a'g,,'"e._"s’w i.92 mme 0.9 . B.8 se :40 _
4.0 A
42.0
.
10.0 | x=Top
0= Base
AL
/1A
z 8.0 4
2
a
o | )f
6.0 (/ z
. )‘
/
'.{
-, ,~
4.0 A L1/
: /
R( i
4 /
1K
2.0 #
AR
1K
0.0 .
0.0 2.0 4.0 6.0 8.0 10.0
Penetfration (mm) +
Qperator oI Date hﬁ.%,'ﬁ?_ Approved by FeGCnhaclor Date Far Enginear } i
Checkedby | MR-1  pae * §(3.3%) 7 o S
FOUNDAU ' . . CONTRACT No: D473
Su TR EAST YORKSHIRE SALT CAVITYl .
SERVICES (PROVISIOMAL SOILS INVESTIGATION) Fleune 29
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CALIFORNIA BEARING RATIO TEST

B.S.1377: 1975: TEST 45.

BoreholesSample No: ... TP3/ 4. .. ...Depthim)........... .. [ Wy 7, DOTOTUOUOIIO Date e Y ARG e e,
- . Descriplion T
Initial Condllgdn Prepa_ratfon_ L Light l))ro ‘ﬁl Sag gAY (f i“f{ to
coarse) gilt with a
UNDISTURBED little fine {o medivm grayve
Butk Densi Surcharge ) Final Maisture -C.B.R.%
Mt::;!r_n’ & 1.69 kg s B.0 Gontent % A
Moisture . Soaking Top Top R
Gontent % 17 Time hrs 0.0 16 T
Dey Densi Swelling Base Base- o
-'M‘g/r:‘r.!sw 1.44 . mm 0.0 i9 : B
2.8
2.4
2.0 x=Top
' o = Base
= 1.6
s .
he)
3 . )E/" :
- =t F _
1,2 9 -
0.8 - ﬁ
¥
0.4
0.0 |
0.0 2.0 4.9 B.0 8.0 . 10.0
Penetration (mm) +
Opf:rator' Date 27/;}}1 Approved by ForCoatraclor - | pate .For Engineer Date
" Checked by Date 1%
E',, gzu“? A N,r- : EAST YORKSHIRE SALT cavrry | SOWIMoThe: 2172
SERVICES CPROVISIONAL SOILS IWESTIGATION) | FIGURE: 23
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CALIFORNIA BEARING RATIO TEST

B.5.4377: 1875: TEST 416.

Borehole/Sample No: ... TR44/4... -..Depth (Ml oo 70 ooeememeremriaiennns Dale JULYiBQE’
Description
Initial Conditlon Preparation Brown silty CLAY with a litt
' UNDISTUHBED fine to medium gravel.
% Derisi Surcharge o Final Maisture CBAR.%
.'%‘e!ut_:l}l{m’mmty 2.03 kg 8.0 Content %
Eﬁc?:lsltelgf% 2_4 - Time hrs ‘ 0.0 a9 4
e Swelli Base Base
Oy Densty .60 |om 0.0 24 T4
1.4
1.2
Lo’ x=Tap
' 0=‘Base
o : _ >
é 0.8 MiT
3 27 a7
- + /.3/. I/.
0.8 T ):;/.r
X
| A1 -
0.4
N
0.2
0.0 7 :
0.6 2.0 4.0 6.0 8.0 10.0
Penetration (mm} +
Operator [/ ( Date 27/,@ Approved by For Contractar Date For Engineer -
Checked by m}f Date )_c) 192} : N
; ' ' CONTRAGT No: 2472
IQOUN?HT!*)N , EAST YORKSHIRE SALT GAVITY '
SEXRVORATION (FROVISICMAL SOILS TNVESTIGATION) FIGURE: 24
| SERVICES _
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SUMWIARY OF CHEMICAL ANALYSES |

B.S. 1377 : Part 3 : 1990

Sulphate Content az SO oA ‘ E
. . Type Crganie ‘Loss on P T:st 55 ° (as SO Carbonate | Chioride Content fas Cl)
TrislPir of Depth Content gnition Soil 2:1 Groundwater .ggrg?)nt Soil o
Sample ' | Sample m * L 0 Watos - Soil €03 - Soi Groundwater | Value Hemarks
Test3d Test4 ater: Soi g/l - g/l Testd &
No . ) | Extract, g/| Test8.3 |Test7.2/7.34] Test7.2
TP6/4 D 1.00 ¢.01 8.1
(0.01)
TPS/4 D 1.00 0.01 8.1
(0.01)
|
TES: D - Disturbed Samgle; - & - Bulk Disturbad Sampler U - Undisturbed Sample: ¢ Delate as appiicable -
house method based on BS Test&: = Result given in % by Cry Maas ) Page 1 of -1
omTION Gampl!efs by Date Checked by Data gpproved By : For Contracter Date ’ Ft?r Englnesr Dare CONTRACT No: o172

JEXRUORATION

l




KEY TO SITE PLANS AND CROSS SECTIONS o

A }——l A Denotes line of sdclion
é; Denotes boreghole position

m Denoles trial pit position -

For explanation of symbols and abbreviations see 'Key to Boréhole and Triat Pit Records’ Sheets 1 & 3.

Borehole
No.

Denotes highest recorded groundwater level in piezomeler or slah_dpipe

Denotes length of response zone

Denotles tip depth

Denoles highest recorded watler level in borehole

Denotes groundwater slrike : . {

-S(}  Denotes Standard Penelration Test 'N' Value using split spoon .

BOREHOLE LEGEND

-G} Denoles Standard Penstralion Test 'N' Value using solid 60° cone

-Cul ) Denotes Undrained Coheslon in kN/m?

Al slrata boundarles shown on the site plans and seclions are conjectural unless noted olherwise.
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