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This report is for the property described in the address below and the attached plan.

Non-Residential Coal Authority Mining Report

LINDON PARK, HASLINGDEN, LANCASHIRE,

This report is based on and limited to the records held by, the Coal Authority, and the Cheshire Brine
Subsidence Compensation Board's records, at the time we answer the search.

Coal mining See comments below
Brine Compensation District No

Information from the Coal Authority

Underground coal mining
Past
According to the records in our possession, the property is not within the zone of likely physical
influence on the surface from past underground workings.
Present
The property is not in the likely zone of influence of any present underground coal workings.
Future
The property is not in an area for which the Coal Authority is determining whether to grant a
licence to remove coal using underground methods.

The property is not in an area for which a licence has been granted to remove or otherwise work
coal using underground methods.

The property is not in an area that is likely to be affected at the surface from any planned future
workings.
However, reserves of coal exist in the local area which could be worked at some time in the
future.
No notice of the risk of the land being affected by subsidence has been given under section 46 of
the Coal Mining Subsidence Act 1991.

Mine entries

There are no known coal mine entries within, or within 20 metres of, the boundary of the
property.

All rights reserved. You must not reproduce, store or transmit any part of this document unless you have our written permission.
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Coal mining geology
The Authority is not aware of any evidence of damage arising due to geological faults or other
lines of weakness that have been affected by coal mining.

Opencast coal mining
Past
The property is not within the boundary of an opencast site from which coal has been removed
by opencast methods.
Present
The property does not lie within 200 metres of the boundary of an opencast site from which coal
is being removed by opencast methods.
Future
The property is not within 800 metres of the boundary of an opencast site for which the Coal
Authority is determining whether to grant a licence to remove coal by opencast methods.
The property is not within 800 metres of the boundary of an opencast site for which a licence to
remove coal by opencast methods has been granted.

Coal mining subsidence
The Coal Authority has not received a damage notice or claim for the subject property, or any
property within 50 metres, since 31st October 1994.
There is no current Stop Notice delaying the start of remedial works or repairs to the property.
The Authority is not aware of any request having been made to carry out preventive works before
coal is worked under section 33 of the Coal Mining Subsidence Act 1991.

Mine gas
There is no record of a mine gas emission requiring action by the Coal Authority within the
boundary of the property.

Hazards related to coal mining

The property has not been subject to remedial works, by or on behalf of the Authority, under its
Emergency Surface Hazard Call Out procedures.

Withdrawal of support
The property is not in an area for which a notice of entitlement to withdraw support has been
published.
The property is not in an area for which a notice has been given under section 41 of the Coal
Industry Act 1994, revoking the entitlement to withdraw support.

Working facilities orders

The property is not in an area for which an Order has been made under the provisions of the
Mines (Working Facilities and Support) Acts 1923 and 1966 or any statutory modification or
amendment thereof.

Payments to owners of former copyhold land

The property is not in an area for which a relevant notice has been published under the Coal
Industry Act 1975/Coal Industry Act 1994.

© The Coal Authority
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Information from the Cheshire Brine Subsidence Compensation Board
The property lies outside the Cheshire Brine Compensation District.

Additional Remarks

This report is prepared in accordance with the Law Society's Guidance Notes 2006, the User
Guide 2006 and the Coal Authority and Cheshire Brine Board's Terms and Conditions 2006.
The Coal Authority owns the copyright in this report. The information we have used to write this
report is protected by our database right. All rights are reserved and unauthorised use is
prohibited. If we provide a report for you, this does not mean that copyright and any other rights
will pass to you. However, you can use the report for your own purposes.

© The Coal Authority
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Reproduced by permission of Ordnance Survey
on behalf of HMSO. © Crown copyright and
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and b) Details of the assumed groundwater pressures and angles of

shearing resistance aloeng the critical slip surface,

4.4 We believe that the rainfall in the area (New Ha!l Filter Station) during
1977 (i. e. period of the recent investigation] has been exceeded by up to 509
since 1934, During these heavier periocds of rainfall the groundwater pressures
aflgng the slip surface may have been higher than during the period of the recent

investigation thus produc ing a lower factor of safety,

A further study of the groundwater pressures, including those taken recently
since the completion of the invastigation, should be carried out to sea if there
is any indication of ihe variation of groundwater pressures with rainfall vatues.

in particular as about six of the piezometers were still rising up to tha last
recorded levels given in the report.

4.5 From the abave it can be seen that Allott and Lomax have estimated

that during the period of this investigation the factor of safety against hillside
instability varied from about 1.14 in the centre of the northern half of the site
(Section A) to about 1.34 at the souihern end of the site (Section B). Lower
factors of safety may, however, deveiop if there is a build-up of groundwater
pPressures along the stip failure zones,

These factors of safety are relatively low and do not give one confidence in
giving a reasonable guarantee on the long-term stability of slope. We are of
the opinion, therefore, based on the available information that the Local
Authority should not accept responsibility for the long-term stability of the
slope, althouch it is possible that the h:’flsidem remain stable during the
life of existing structutres placed on the site.

Yours faithiully,
P.p. Sub Soil Surveys Ltd. ,

Dr. J, K, Alderman
Director
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c) Site Topography and Assumed Soil Strata -

What variations in the F.0.S. are considered possible due to
variation in the ground contours and soil strata in areas
between and away from the boreholes, in particular in the
area between sections A and B ?

d) Assumed Slip Surface - Only one slip surface has been

analysed so it is possible that lower factors of safety may
exist along other possible slip-zones. In particular it
appears that a lower F.0.S. may be obtained for Section A

(- if alternative slip lines are considered to the west of
BH.102.
e) Effect of Tension Cracks - It appears that the effect

of possible tension cracks at the clay surface have not been
allowed for in your stability analysis.

What will be the reduction in the F.0.S. if tension cracks are
assumed ? )

d) Theoretical Stability Analysis - A small factor of safety
will be required to allow for possible inaccuracies in the

(_ theoretical analysis,

Yours faithfully,
p.p. Sub Seoil Surveys Ltd.,

Dr. J.K, Alderman
Director

c.c. Planning Officer, Borough of Rossendale (Ref.BPC/HMV)
A.W. Mawer & Co,.
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Ian N. Goldthorpe, DIPL ARCH DIP TP ARIBA FRTPI,
Chief Planning Officer,

Borough of Rossendale,

6 St. James Square,

Bacup,

Lancashire OL13 9AA

Dear Sir,

HOUSING DEVELOPMENT, MANCHESTER ROAD, HASLINGDEN

We have now examinated and analysed the "Further Report on the
Stability of the Site" submitted by Allott and Lomax (Dated
October 1980) together with the factual information previously
supplied by them on the 26th November, 1979 and have the following

comments to make:

1. INTRODUCTION

1.1 The site was purchased by Rowlinson Construction Ltd. for
housing purposes and work commenced on site in June 1972, Work
commenced on services and roads followed by the erection of semi-

detached houses, several were sold and occupied.

We have no knowledge of, or have received any information on
ground investigations having been carried out on the site prior

to construction.

1,2 Towards the end of 1973 it was noted that defects were
appearing in houses under construction. The foundations to two
palrs of houses appeared to have failed and other signs of

settlement were evident in the majority of other buildings.



2, GEOTECHNICAL INVESTIGATION BY GROUND TESTS LTD.

2.1 Rowlinson Construction commissioned Ground Tests Ltd.

——

in March 1974 to carry out a geotechnical investigation of the site
and they produced at least three reports dated:

October 1974 (Ref, No. 1248B)
November 1974 (Ref. No. 1248B)
May 1975 (Ref. No. 1326)

The latter report was for the relatively level, high lying,
western area of the site and consisted of the sinking of nine
boreholes (BH's 14 - 22) to depths of 6.05m - 7.45m below ground
level. This report states that "it is considered that the
development of plots 113 - 195 inclusive will not be influenced

by slope stability considerations”.

2.2 The reports (Ref. 1248B - Oct./Nov. 1974) gave details
and comments on thirteen boreholes (BH's 1-13) which were sunk
. to depths varying from 10.6m - 23.6m below ground level. These

proved the succession of the virgin strata to be

Glacial Stony Clays
overlying

Glacial Laminated Clays

Piezometers were established in BH's 5 - 13 to establish the

groundwater levels but the response zones for these are not given.

2.3 Ground Tests carried out stability analysis for three

sections through the sloping site and state that the following

minimum factors were obtained:

1.58 (Effective

Section No.l (Southern End):- F.0.S8. =
Stress Analysis)
Section No.2 (Centre):- F.0.5. = 2,12 (Total Stress
Analysis)

Section No.3 (Northern End):- F.0.S. = 1.76

Their wording regarding the required factor of safety is difficult
to understand but our interpretation is that they consider that

the Minimum Factor of Safety should be greater than



1.25 for a slope which will not be loaded by buildings
and 1.50 for a slope which will be loaded by buildings

Therefore they are stating that for this housing development site

the minimum factor of safety should be greater than
1'50

As the estimated minimum factors of safety for the three sections

are above this value and vary from 1.58 - 2.12 they state that

"Whereas analysis indicates that the hillside is at present in

a stable condition, it should be recognised that there is only

a small margin of safety. Indiscriminate interference with the

natural slope and/or excessive or badly located loading could

easily create a potentially hazardous condition".

2.4 It should be noted, however, that in the stability
analysis the following shear strength parameters were used:
Glacial Stony Clay ga = 26°
Glacial Laminated Clay ga = 19°

The residual shear strength value was used for the Glacial Stony
Clay but not for the Glacial Laminated Clay which according to

the test results is
gr = 9°

If this value, which is only about a half of the adopted value,
had been used then the minimum factors of safety would have been

greatly reduced.

In the addendum Report No. 1248B (Nov.'74) lower factors of safety
(1.28 - 1.44) were obtained for shallow slips through the Glacial
Stony Clay but these were for localised slips in areas where the

slopes were relatively steep and would not be supporting buildings.

3. During 1974 and 1975 additional further cracks continued
to appear in the buildings‘and in January 1976 a confidential
report on the site was obtained from the Geotechnical Section

of the Surveyors Department of the Lancashire County Council's.

This report considered the available information and in particular



carried out simple stability analysis assuming that the angle
of residual shear strength for the Laminated Clay was 9° as
given above. Factors of Safety of from 0.99 - 1.03 were obtained

for two of the sections considered.

4, REPORT BY SUB SOIL SURVEYS (6.8.76)

In April 1976 we were commissioned by Rossendale Borough Council
to undertake a detailed appraisal of the information available

in respect of the stability of the site.

We submitted our report on the 6th August 1976 and our conclusions

can be summarised as follows:

a) The majority of the site, except possibly for

the north-west end, to the west of the western scar
(See Fig.l) has in the past been subjected to large
scale slipping. It is not known if this slipping had
ceased prior to the development but we gave seven
examples of ground movements and/or structural damage
which indicated possible recent slipping of the slope.

b) Our preliminary stability analysis based on the
available information indicated that the slope to the
east of the western scar may have a factor of safety

close to unity.

c) We stated that it would not be advisable to carry
out further development of any part of the site until

it could be either

i) confirmed that there is an adequate factor of
safety against slope instability
or ii) adequate remedial measures are taken to improve
the stability of the slope and produce an

adequate factor of safety.



In order to establish accurately the stability of various
parts of the site it would be necessary to carry

out a detailed investigation and in particular to a) sink
further boreholes in order to obtain more detailed information
on the variation of soil strata below the site and b) instal
piezometers at various depths and locations to establish the

variation of the groundwater pressures below the site.

5. REPORT BY ALLOTT & LOMAX (May 1977)

5.1 Following a request by Rowlinson Construction Limited
on the 27th January 1977 Allott and Lomax carried out a desk

study of the currently available evidence and submitted their
report in May 1977. 1In this report they agree that, based on

the available information

a) the hillside, on which the site is located has
been subjected to large scale landslipping

and b) Stability analysis give very low factors of safety
against reactivating movement of the hillside as a mass.
They state that nearby construction experience shows
that reactivation is likely if major distrubance is

caused
but they considered that

a) the hillside has remained stable over the past

130 years.

b) there is no evidence arising from the development
of the site to date to suggest continuing large scale

movement of the hillside.

and c) there is strong evidence of local instability on
the site.

They suggested that further site'investigation works should be
carried out and state that
"Until this further work has been carried out the
hillside, and hence the site, should be considered

as potentially unstable."
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5.2 In the report Allott and Lomax state that:

i) the hillside may be underdrained by the underlying
bedrock, further complicating the groundwater conditions,

1i) Cut and Fill has taken place on the site during the
development and up to 3.5m of hillside has been cut away

in the area prepared for the plots on the west side of
Road 4.

iii) A study of aerial photographs indicate that during
the last 30 years the site has not altered in position
or deviated from line over this period, although some

re-alignment work to Manchester Road at Holme Wood Bend
is discernible.

iv) In the Rossendale area it is local experience that
slopes less than 8° to the horizontal are generally
stable, whilst steeper slopes may be subject to movements
in unfavourable ground conditions. Since slope angles
on the site, with the exception of the southern part,
generally exceed this angle it would appear that the
site generally has not reached the same stage of
stabilisation as other areas seessees it therefore seems
probable that the hillside could, still, on a geological
time scale, be experiencing movements.

6. REPORT BY ALLOTT & LOMAX (April 1978)

6.1 In May 1977 Rowlinson Construction Ltd. instructed Allott
and Lomax to carry out, as a second stage study, the further work

recommended in their previous report. Details of this investigation

are given in their "Report on the Stability of the Site" which
was submitted in April, 1978.
6.2 The ground investigation carried out consisted of

a) Excavation of nineteen trial pits

b) Sinking of nine shell and auger boreholes to depths
varying from 25.8 - 49.2m below ground level.

and c) The installation of 25 piezometers and standpipes

for recording the groundwater pressures.
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The boreholes generally revealed ground conditions similar to
those assumed in the previous analysis and reports, but there
were important differences in detail which indicated that the

ground conditions are more complex than previously assumed.

6.3 Groundwater pressure observations indicate that generally
the water pressures are close to hydrostatic at upper levels, i.e.
similar to that assumed in the previous reports. However below
these upper levels the water pressures generally fall increasigly
below hydrostatic with increasing depth through the glacial clays,
except for BH's 104 and 105 which are relatively close to the

river.

This reduction is considered to be due to the hillside being
underdrained to a significant extent by the underlying bedrock

(Millstone Grit) and possibly the overlying glacial gravels.

This reduction in the water pressures will tend to increase the

factor of safety and stability of the slope.

6.4 Discontinuities, which show evidence of shearing have

been observed in the soil samples. Allott and Lomax state that

this confirms that the hillside has been subject to past large

scale slipping and the planes along which such slipping is

evident are deep and in general occur in the laminated clay above

the lacustrine deposits.

6.5 The results of monitoring work show that within the

accuracy of the survey methods used, no movements have been

recorded during the eight months which records have been taken.

6.6 Non circular stability analyses were carried out on two

sections. Section A was in the northern half of the site through
BH's 101 - 105 whilst Section B was in the southern half of the
site close to Road 1 and through BH's 106 - 108, From this
analysis Allott and Lomax have estimated the minimum factors of
safety to be
1.14 for Section A
and 1.34 for Section B



They consider that the margin of safety for the central part

of the hillside, represented by section A is not sufficient

to allow development of that area of the site, without un-

acceptable risk.

They consider that the southern part of the hillside which is

currently developed and represented by section B has a shallower

slope and a factor of safety comfortably in excess of unity.

6.7 From the results of their investigation Allott and Lomax
consider that the site is capable of selective housing development
provided care is exercised in respect of local instability. They
have sub-divided the site into six zones (See Fig.18) and given
comments on the stability of each of the zones. This selection
has been carried out based on the assumption that the results

from the stability analysis indicate that the area covered by

Section B is 18% safer than the area of Section A.

They consider that in terms of overall stability of the hillside
the existing development of Zone A is acceptable and that
development can continue with care providing adequate provision

is made for construction on a sloping site where appropriate.

T REPORT BY SUB SOIL SURVEYS (20th Oct. 1978)

Following our examination and ahalysis of the reports by Allott
and Lomax relating to the ground stability we had the following

comments to make:

7.1 In our opinion it would have been advisable to instal
a series of inclinometer tubes to establish if there is continuing
movement along the former slip planes. These inclinometers did

not appear to have been installed.

7.2 The groundwater pressures at depth, and in particular
along the deep slip surface, are lower than originally assumed

from the results of the Ground Test investigation. This reduction

in water pressures will tend to increase the factor of safety and

stability  of the slope.

There were, however, a number of anomalies in the groundwater



ocbservations which required clarification, in particular
regarding their application to the stability analysis calculations.
These were detailed in our report.

7.3 Allott and Lomax stated that they now consider that the
failure of plots 50 - 53 was caused by sliding of the fill
material along the original ground surface. We considered that

calculations should be submitted to substantiate this analysis.

7.4 We recommended that:

a) Detailed stability analysis calculation and drawings
for the critical slip surface should be submitted to
the Local Authority.

b) These drawings should give details of the assumed
groundwater pressures and assumed shearing resistances

along the critical slip surface.

c) A further study of the groundwaterwpressures should
be carried out in particular, as the rainfall in the
area (New Hall Filter Station) during 1977 (i.e. period
of the investigation) has been exceeded by up to 50%
since 1934, Consequently the groundwater pressures
along the slip surface may have been higher during these

heavy rainfall periods, thus reducing the factor of

safety.

7.5 In conclusion we stated that:

"From the above it can be seen that Allott and Lomax

have estimated that during the period of their investigation
the factor of safety against hillside instability varied
from about 1.14 in the centre of the northern half of

the site (Section A) to about 1.34 at the southern end

of the site (Section B). Lower factors of safety may,

however, develop if there is a build-up of groundwater

pressures along the slip failure zones.

These factors of safety are relatively low and do not
give one confidence in giving a reasonable guarantee on

the long-term stability of slope. We are of the opinion,
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therefore, based on the available information that
the Local Authority should not accept responsibility
for the long-term stability of the slope, although
it is possible that the hillside may remain stable
during the life of existing structures placed on the site.”
8. On the 19th September 1979 we were requested by the
solicitors acting on behalf of the Rossendale District Council
to meet and have discussion with Allott and Lomax to see if the
obvious conflict of opinion between us could be resolved. This
meeting took place on the 23rd October 1979, At this meeting
we requested further factual information and design calculations,
in particular those detailed in clause 4.3 of my report to the
Borough of Rossendale (20th October 1978). This information
was supplied by Allott and Lomax on the 26th November 1979.

The main point of discussion at the meeting was regarding the
long term stability of the slope and the various factors which
will tend to produce a difference between the estimated and
actual factors of safety for the slope. I stressed that in my
opinion Allott and Lomax had not, in their report, given-adequate
proof to the Local Authority so that both Allott and Lomax and
the Local Authority could give a reasonable guarantee on the long
term stability of the slope, in particular, during the life span
of any structures built or to be built on the parts of the site
where Allott and Lomax stated in their report that they considered
that development could continue (i.e. Zones A, B, D & E and

possibly F).

9. A report on the above was not received by either the
Local Authority or myself so following phone discussions I wrote
to Allott and Lomax on the 17th April, 1980 clarifying my
requirements. I suggested that they now submit a report on
the above and in particular comment on how possible variations
to the assumed parameters used in estimating the stability of
the slope could produce lower factors of safety for the sites
than the two values quoted in their report which were only for

two particular sections, i.e.



1.14 for Section A
1.34 for Section B

I suggested that, in particualr they comment on possible changes
in the Factor of Safety due to variations of the following
assumed parameters and conditions used in the stability analysis

of the slope

a) Site Topography}and Assumed Soil Strata

b) Assumed Slip Surface

c) Effect of Tension Cracks

d) Theoretical Stability Analysis

e) Residual Shear Strength

f) Groundwater Pressures
The above report was not received so a meeting:was arranged on
the 11th July 1980 at the Offices of Allott and Lomax. After
some considerable discussion it was agreed that Messrs. Allott
and Lomax would supply by the end of August their comments upon
the variations in the factor of safety on the site as requested

in our letter of the 17th April 1980. This report was received
by ourselves on the 13th November, 1980.

10. FURTHER REPORT ON THE STABILITY OF THE SLOPE BY
ALLOT & LOMAX (October 1980)

10.1 In clause 3.2.1 Allott and Lomax state that the small
diameter plastic tubes which are being used as piezometers are

acting as slip indicators (i.e. simple inclinometer tube) in

particular, the deep tubes which pass below the slip line.

They state that continuity of these tubes, throughout their

depth has been monitored four times since 1977 thus demonstrating
that no continuing movement. along former slip planes has taken
place since these tubes were installed (i.e. 1977). We agree
with this statement.



10.2 SITE TOPOGRAPHY AND ASSUMED SOIL STRATA

In clauses 3.2.5 and 3.3.3 Allott & Lomax state that

a) the average slope angle for Section A is only
slightly steeper than for Section B,

b) there is only a 4% variation in the computed
factor of safety between Sections A and B arising from
variations in the ground contours and soil strata
between these sections. This is demonstrated by
analysing the slopes in which the water pressures

are excluded. This gave factors of safety of

1.44 for section A

and 1.50 for section B |

One factor, however, that appears to have been ignored is the !
fact that Section B is not along the line of maximum slope, i.e.

at right angles to the contours. In order to be along the line
of maximum slope the section would have to be rotated about 20°
to the north (See site layout drg. 242/33B).

We have carried out a computer stability analysis.df this modified
section B and the original section B and obtained the following

values ;-
Section B:- F.0.S. = 1,323 (i.e. equal to Allott & Lomax

Value)

Modified Section B :- F.0.8. = 1.302

The modified section B is therefore, giving a lower factor of
safety than that given by Allott and Lomax.

10.3 ASSUMED SLIP SURFACE

In clause 3.3.4 Allott and Lomax state that the critical surface i
is that which was originally identified from a thorough investigation
and alternative slip surfaces with lower factors of safety are
unlikely to exist.
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They may be correct but insufficient evidence has been supplied
to confirm this. The information supplied, however, indicates
that only seven slip surfaces were analysed for Section A and
one slip surface for Section B, i.e. the eight quoted in their
report. There appears to have been only one slip surface
analysed for both sections in the Laminated Clay so unless they

have exactly located the "old slip surface in this deposit it
would have been advisable to have considered alternative locations

of the slip surface within the Laminated Clay".

10.4 EFFECT OF TENSION CRACKS

I do not agree with their statement in clause 3.3.5 that tension
cracks should only be considered when carrying out an undrained
stability analysis. Slope and excavation instabilities frequently
occur when tension cracks are suddenly filled with water during
rainy periods, in particular, as they enable a rapid build-up

of pore-water pressures within the clay.

I would be interested to see "the simple calculations" which
demonstrates that a tension crack filled with water increases

the factor of safety.

10,5 THEORETICAL STABILITY ANALYSIS

In clause 3.3.6 Allott and Lomax state that in most cases the
more rigorous methods of analysis, based on effective stress
parameters for long term stability will predict failure to within

an accuracy of 10%,

The two methods used in the analysis of Section A gave a difference
of 1%%.
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10.6 RESIDUAL SHEAR STRENGTH (@, value)

—

In clause 3.3.1 Allott and Lomax comment on the fact that a
difference of only one degree between the assumed and actual
@r values could lower the factor of safety from 1.34 to 1.21,
i.e. a difference of about 10%. They state that the variation
of 1© was purely arbitrary and that a variation of + 2° or

some other value could well have been used.

This is not absolutely correct because the choice of + I
variation appears reasonable when the extreme variations as
shown on the residual shear strength plot on Fig.l15 (Allott
and Lomax Report April '78) is about + 1% - 2°.

We agree, however, with the Allott and Lomax statement that

generally they have not used the mean @, value as indicated

by the above Fig.1l5 but have used a more conservative value

(See Fig.2), in particular, for effective normal stresses in
excess of 300 kN/m?.

10.7 GROUNDWATER PRESSURES

10.7.1 1In clause 3.2.3 Allott & Lomax state that “The variation
in water pressures and the fact that at depth the pressures are
below hydrostatic is consistent with under-drainage to the more

permeable solid deposits beneath the drift cover".

We agree with this statement in particular, with regard to the
lowering of the water table due to under-drainage into the bedrock.
This under-drainage may however, produce wide variations in the
groundwater pressures at the base of the Laminated Clays because
of variations in the permeability of the underlying drift deposits
and/or bedrock. For example the Millstone Grits in this area could
vary from shales (See BH's 103, 104 & 107) to sandstones (See BH's
1017, 102 & 105) and grits with a thick zone of gritstone (Brooks
bottom Grit) possibly outéropping below the north-west corner

of the site. The shales will generally have low permeabilities

SO in areas where the Laminated Clays rest directly on the shales

there will tend to be reduced underdrainage.
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This variable undrainage may partially explain the wide variations

in the assumed ground-water pressures on the slip plane which
are as follows

BH Assumed Pressure Head
(m)

101A 15.4

102 8.1

103 12.5

104 18.1

105 7.4

106 0

107 8.4

108 8.0

The above variations do not give one confidence that the actual
groundwater pressures along the slip plane can be estimated to
an accuracy of say + 10% in particular when one considers the

wide variation between BH's 106 and 107.

We have calculated by computer, stability analysis of Section B
that a variation of lm. in the average groundwater pressures
along the slip plane could reduce the F.0.S. by about 0.04 (i.e.
about 3%).

10.7.2 1In clause 3.3.2 Allott and Lomax agree that the difference
in factors of safety for Sections A and B is almost entirely due

to the diffexence in groundwater pressures.

10.7.3 The analysis of stability in the Allott and Lomax Report
(April '78) were based on the results of monitoring of ground-
water pressures on the slip planes up to February 1978. Since then
the monitoring of groundwater pressurés took place regularly

at approximately monthly intervals over a period of 19 months
until September 1979. A further set of readings was taken in
October 1980 and we, together with Allott and Lomax took a set

of readings on the 26th March, 1981.
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Most of the piezometers have shown little or no variation in
water pressure throughout the overall period, indicating that
they are not responsive to short term variations in rainfall.
Two of the piezometers have, however, shown short term rises
in the water pressure, with piezometer 107/151.10m showing

a temporary rise of about 2.7m and piezometer 103/144.75m
showing a temporary rise of about 2.1m. Both of these
piezometers have response zones either close to or on the

slip planes.

Allott and Lomax have carried out a re-analysis of the slope
stability based on the additional groundwater observations to
October 1980 and have consequently reduced their estimated
Factors of Safety to

1.09 - Section A
1.32 - Section B

If the short term peak observed in BH.107 is considered then
the factor of safety is further reduced to

1.30

It should be noted that if the groundwater pressures within the
Laminated Clay is responsive to long term rainfall values then
higher water pressures are to be expected because between 1973
and 1980 the rainfall, as indicated in three nearby stations
has been less than the average, thus indicating lower factors
of safety in the future.

10,8 ACCEPTABILITY FOR DEVELOPMENT - FACTOR OF SAFETY

Section 5 of the report discusses the acceptability of certain
factors of safety values for the hillside and gives arguments
on why factors of safety lower than those traditionally quoted
should be acceptable for this site.

In clause 5. 2.2.1 it is stated that "The Civil Engineering

Code of Practice No.2, Earth Retaining Strutures may be considered
to come closest to giving an indication of acceptable factors

of safety in respect of glope stability". In this Code of
Practice it is stated that a factor of safety should not be less
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1.5 where the strength properties have been obtained from
laboratory tests. This is the condition applicable to this

site.

The Code states that the Factor of Safety should not be less
than 1.25 where the strength properties of the soil have been
obtained by analysis of a previous failure in the same strata

at the same or a neighbouring site. This case is not applicable

to this site.

We accept that factors of safety less than 1.5 are possible for
some sites providing the various parameters used in the stability
analysis (i.e. shear strength, groundwater pressures, etc.) are
known to a high degree of accuracy. The investigations carried
out at this site, however, indicate very variable groundwater
pressures along the slip surface which are only known reasonably
accurately at the piezometer positions. There is also an
irregular variation in the thickness and depth:of the various

soil strata below the site.

It is stated that lower factors of safety may be used with
residual shear strength values ‘than when normal drained shear
strength values are applicable. We would not acéept this
assumption because there is far more knowledge on the values
and variation of the drained shear strength parameters for
glacial clays than there is on the values of residual shear

strengths.

It is stated that"from discussions with other leading consultants
it is understood that a factor of safety of about 1.25 for residual
landslip analysis is generally considered to be acceptable" and
then continues by stating that "It would appear from the fore-
going that a total factor of safety between 1.20 and 1.30

would be considered acceptable to a wide range of expert

organisations and individuals when considering a relict landslip!



- 18 -

can Allott and Lomax submit examples of hillside sites with
similar variable strata and groundwater conditions where factors
of 1.2 - 1.3 have been considered acceptable, and

site is to be used for housing development?

of safety
where the

In clause 5.2.3.3. there is a discussion on the "Acceptable

Levels of Risk" following which it is stated that "It is

reasonable therefore, to expect that engineering structures
-4

should not have an annual risk failure of less than 10

It is interesting to note that a recent analysis of this kind
has related the mechanistic value of factor of safety to risk

(Meyerhoff 1970) and (Alonso 1976). See Fig.l6 below

'r — — Meyerhof (1970)
Overall coefliclent of varlation
Earthworks

Normat distribution

Leg normal distribution
Deterministle model
Uncertaln model, oy - 015

102~

=3
-
I

Probability of failure

104~

-
105 26 15 30

Mean safety factor

|

Fig. 16, Relafionship between safety factor and probability of failure

From this it can be seen that for the level of risk quoted by
Allott and Lomax (i.e. <:10_4) the mean value of the factor

of safety is 1l.5.
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11, COMMENTS AND CONCLUSIONS
11.1 Allott and Lomax have now modified their estimated

factors of safety to the following lower values

1.09 - Section A
1.30 - Section B

If Section B is corrected so that it runs along the line of
maximum slope in this area then the above factor of safety
is reduced to about

1.28 - Section B

11,2 The following are the main parameters which can affect

the estimated factor of safety of the hillside.

a) Site Topography and Assumed Soil Strata - There

is a variation of about 4% in the Factor of Safety due
to variations in ground level and assumed soil strata

between Sections A and B.

b) Assumed Slip Circle - Insufficient slip circles

have been analysed to comment on possible variations

in the position of the assumed slip circle.

c) Theoretical Stability Analysis - Allott and Lomax
state that the more rigorous method of analysis can

predict failure to within an accuracy of 10%.

d) Residual Shear Strength - A difference of only
one degree between the assumed and actual @y values

could lower the factor of safety by about 10%.

e) Groundwater Pressures - There is a considerable

variation and irregularity in the measured groundwater
pressures along the slip surface. The factor of safety
should, therefore, be sufficiently high to allow for
the possible difference between the assumed and actual

groundwater pressures along the slip circle.
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11.3 Allott and Lomax have assumed that because the

estimated factor of safety for Section B is higher than for
Section A then it has a higher actual factor of safety and
therefore safe for building. It has been demonstrated however,
that the difference in the factors of safety between the two
sections is predominantly due to the variation of only one
factor, i.e. the groundwater pressure. The two sections may,
therefore, have a similar actual factor of safety with the
estimated difference being due to variations between the actual
and assumed groundwater pressures along the slip surface. The

mean value of the two estimated factors of safety is
1.185

a value which would be considered too low by Allott and Lomax

according to their statement in clause 5.2.2.1.

11.4 In conclusion it can be seen from the above that the
estimated factors of safety of 1.09 for Section A and 1.28 for
Section B of the hillside slopes are now less, by about 5%, than

those previously estimated by Allott and LomaX.

These factors of safety are relatively low, in particular when
considered with respect to the variation of the groundwater
pressures along the slip surface, and do not give one confidence
in giving a reasonable guarantee on the long-term stability of
the slope. We are of the opinion, therefore, based on the
available information that the Local Authority should not accept
responsibility for the long-term stability of the slope when
considered for the support of housing development, although it
is possible that the hillside may remain stable during the life

of existing structures placed on the site.

Yours faithfully,
p.p. Sub Soil Surveys Ltd.,

Dr. J.K.<Aliderman
Director

Consultant in Soil Mechanics
and Foundation Engineering



WM CONSULTING

Civil, Structural and Geotechnical Engineers

APPENDIX 07

Geo-Ventures Ground Investigation

WML Consulting Clod Lane, Haslingden
Report No. 6813/G/01 December 2015



H H Site Borehole
Geo-Ventures ,SUK Limited , | Roreber
Geotechnical and Environmental Services Linden Park Road, Haslingden BH 1
Boring Method Casing Diameter Ground Level (mOD)| Client Job
Number
Cable Percussion 200mm cased to 12.00m 13-684
150mm cased to 30.00m -
Location ates Engineer Sheet
09/04/2013-
15/04/2013 Robert E Fry & Associates Limited 13
Depth Casing | Water i Level Depth e g
(m) Sample / Tests | Depth | Depth Field Records (mOD) _(m) Description Legend| ® | Instr
(m) (m) (Thickness) s
2 (%22%) Black TOPSOIL = § =
0.20 D = ’ MADE GROUND : firm / stiff yellow / brown sandy
E clay fill
0.70 D =
£ (1.80)
1.50-1.95 U 22 blows E
200 — . —
2.00 D ~ Stiff grey / brown CLAY with occasional fine —_
2.00-2.45 u 49 blows E sub-rounded gravel i
2.50 D E I
2.50-2.95 ] 34 blows Z (1 _50) ___
3.00 D ? — —
3.00-3.45 u 27 blows = — —
3.50 D E 3.50 Firm to firm / stiff grey / brown slightly sandy CLAY JR—
3.50-3.95 u 28 blows = — —
E (0.50) [
0 ) E—— I
4.00 D E Firm / stiff to stiff grey / brown CLAY J—
4.00-4.45 u 43 blows = —
E (0.50) _
450 — : —
4.50 D £ Firm to firm / stiff grey / brown CLAY with —
4.50-4.95 U 42 blows = (0.50) occasional fine sub-rounded gravel — —
288 545 B 26 bl ? 500 Firm / stiff grey / brown CLAY with occasional fine —
-00-5. ows = sub-rounded gravel — ]
5.50 D = (1.00) el
5.50-5.95 U 24 blows E —_—
8-88 645 B 22 by ;7 0.00 Firm / stiff to stiff grey / brown CLAY with —
Radhe ows E occasional fine sub-rounded gravel |
6.50 D = (1.00) = |
6.50-6.95 u 26 blows = —_—
;88 745 B 27 bl ;7 700 Stiff grey / brown CLAY with occasional fine —
ad ows E sub-rounded gravel |
7.50 D :j (1.00) —
7.50-7.95 U 25 blows E —
80045 | D 34 blows e 800 st to st grey / brown CLAY with —
' ’ F (0.50) | occasional fine sub-rounded gravel |
3.28-8 95 B 25 blows Ej 850 Stiff grey / brown CLAY with occasional fine —
T F  (0.50) | sub-rounded gravel — =
9.00 D T —— , —
9.00-9.45 U 34 blows = irm / stiff to stiff grey / brown CLAY with | |
E occasional fine sub-rounded gravel _
9.50 D :j (1.00) —
9.50-9.95 u 29 blows ; .
— 1000 —
Remarks
Services inspection pit excavated by hand to 1.20m (a?,‘,’,?.',‘i() Iéc))/gged
1:50 Drill Crew
Figure No.
13-684.BH 1

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved



H H Site Borehole
Geo-Ventures ,SUK Limited , | Roreber
Geotechnical and Environmental Services Linden Park Road, Haslingden BH 1
Boring Method Casing Diameter Ground Level (mOD)| Client Job
Numb
Cable Percussion 200mm cased to 12.00m 1lgr‘68‘:1r
150mm cased to 30.00m a
Location ates Engineer Sheet
09/04/2013-
15/04/2013 Robert E Fry & Associates Limited 2/3
Depth Casing | Water i Level Depth e g
(m) Sample / Tests | Depth | Depth Field Records (mOD) _(m) Description Legend| ® | Instr
(m) (m) (Thickness) s
10.00 D E Stiff grey / brown CLAY with occasional fine — B
10.00-10.45| U 36 blows = sub-rounded gravel ]
10.50 D = S
10.50-10.95| U 40 blows E | — |
11.00 D = —
11.00-11.45| U 40 blows = I
11.50 D 09/04/2013:DRY E S
10/04/2013:11.30m E —
11.50-11.95| U 24 blows F -
12.00 D = _
12.00-12.45| U 25 blows E i
12.50 D = (500 = |
12.50-12.95| U 35 blows = | — |
13.00 D E [
13.00-13.45| U 46 blows = — —
13.50 D E —
13.50-13.95| U 40 blows = —_—
14.00 D E — —
14.00-14.45| U 37 blows = — —
14.50 D E L
14.50-14.95| U 59 blows = —_
F—  15.00 —
15.00 D = : ) . . ; —
£ Firm to firm / stiff grey / brown CL:AY with
15.00-15.45| U 26 blows = occasional fine sub-rounded gravel ]
15.50 D = el
15.50-15.95| U 60 blows F —
16.00 D = (200 ]
16.00-16.45| U 61 blows F — —
16.50 D 10/04/2013:DRY Ej I
11/04/2013:15.55m = —
16.50-16.95| U 79 blows 1700 _
1;88 17.45 B 82 bl = ’ Stiff grey / brown CLAY with occasional fine —
R ows E sub-rounded gravel |
17.50 D = |
17.50-17.95| U 62 blows = —_
18.00 D F— (2.00) — —
18.00-18.45| U 85 blows = — —
18.50 D = = |
18.50-18.95| U 87 blows - —_
19.00 D R ; , — —
19.00-19.35| U 100 blows = irm / stiff grey / brown CLAY with occasional fine — |
= (0.50) | sub-rounded gravel _
19.40 D E 19.50 — ]
19.50-19.95| U 64 blows = ' Stiff grey / brown CLAY with occasional fine —
E sub-rounded gravel 1
Remarks Scale | Logged
(approx) | By
1:50 Drill Crew
Figure No.
13-684.BH 1

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved



H H Site Borehole
Geo-Ventures ,SUK Limited , | Roreber
Geotechnical and Environmental Services Linden Park Road, Haslingden BH 1
Boring Method Casing Diameter Ground Level (mOD)| Client Job
Numb
Cable Percussion 200mm cased to 12.00m 1t;rr\68¢zr
150mm cased to 30.00m a
Location ates Engineer Sheet
09/04/2013-
15/04/2013 Robert E Fry & Associates Limited 3/3
Depth Casing | Water i Level Depth e g
(m) Sample / Tests | Depth | Depth Field Records (mOD) _(m) Description Legend| ® | Instr
(m) (m) (Thickness) s
20.00 D - —
20.00-20.45| U 58 blows E i
20,50 D = S
20.50-20.95| U 50 blows E | — |
21.00 D E [
21.00-21.45| U 59 blows = ]
21.50 D E [
21.50-21.95| U 67 blows E L |
22.00 D 11/04/2013:DRY B [
15/04/2013:21.34m E L= |
22.00-22.45| U 71 blows F —
22.50 D = I
22.50-22.95| U 50 blows E L — |
23.00 D  (6:50) — —
23.00-23.45| U 47 blows E — —
23.50 D E —
23.50-23.95| U 62 blows = —_—
24.00 D E — —
24.00-24.45| U 60 blows = — —
24.50 D E —
24.50-24.95| U 40 blows = —_
25.00 D E — —
25.00-25.45| U 55 blows = — —
2550 D = il
25.50-25.95| U 100 blows F —_—
26.00 D 5:7 2600 Firm / stiff grey / brown CLAY with occasional fine :
26.00-26.45) U 49 blows E (0.50) | sub-rounded gravel |
2650 —
26.50 D E - ) 5 : —
= Stiff grey / brown CLAY with occasional fine
26.50-26.95| U 57 blows = sub-rounded gravel — —
27.00 D o = |
27.00-27.45| U 61 blows = —
27.50 D :j — —
27.50-27.95| U 65 blows = — —
28.00 D - el
28.00-28.45| U 62 blows = (3.50) | — |
28.50 D :j — —
28.50-28.95| U 69 blows - —
29.00 D o = |
29.00-2945| U 75 blows - J—
29.50 D :j — —
29.50-29.95| U 78 blows = (N
15/04/2013:DRY [ —_
Remarks

Scale Logged
(approx) | By

1:50 Drill Crew

Figure No.
13-684.BH 1

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved




H H Site Borehole
Geo-Ventures ,SUK Limited , | Roreber
Geotechnical and Environmental Services Linden Park Road, Haslingden BH 2
Boring Method Casing Diameter Ground Level (mOD)| Client Job
Number
Cable Percussion 200mm cased to 12.00m 13-684
150mm cased to 30.00m -
Location tes Engineer Sheet
16/04/2013-
19/04/2013 Robert E Fry & Associates Limited 1/3
Depth Casing | Water i Level Depth e g
(m) Sample / Tests | Depth | Depth Field Records (mOD) _(m) Description Legend| ® | Instr
(m) (m) (Thickness) s
E (0.20) | Black TOPSOIL <4kl
0.10 D = 0.20 . . § N
0.20 D = Firm / stiff grey / brown CLAY |~ |
£ (1.80) [—
1.50-1.95 UB NR 60 blows E E——
200 — . - —
2.00 D ~ Stiff grey / brown CLAY with occasional fine —_
2.00-2.45 u 28 blows E sub-rounded gravel i
2.50 D E (1.00) I
2.50-2.95 UB NR 22 blows = |~
3.00 D E 300 = grey / brown CLAY —
3.00-3.45 u 28 blows = — —
3.50 D E I
3.50-3.95 ] 32 blows = —_—
4.00 D E — —
4.00-4.45 ] 32 blows = — —
450 D = (3.00) il
4.50-4.95 UB NR 30 blows = _—
5.00 D E — —
5.00-5.45 U 28 blows = — —
5.50 D = gl
5.50-5.95 U 25 blows E _—
6.00 D 5:7 0.00 Firm / stiff to stiff grey / brown CLAY with :
6.00-6.45 u 26 blows E (0.50) | occasional fine sub-rounded gravel |
6.50 D E} 650 Firm to firm / stiff grey / brown CLAY with —
6.50-6.95 u 37 blows E (0.50) | occasional fine sub-rounded gravel =
7.00 D E:i 700 Firm / stiff to stiff grey / brown CLAY with —
7.00-7.45 u 33 blows E occasional fine sub-rounded gravel |
7.50 D = il
7.50-7.95 U 35 blows E (1.50) | — |
8.00 D E— — —
8.00-8.45 U 31 blows = — —
8.50 D E} 850 Stiff grey / brown CLAY with occasional fine _—_
8.50-8.95 U 30 blows E sub-rounded gravel P
9.00 D o I
9.00-9.45 ] 29 blows - J—
9.50 D :j — —
9.50-9.95 U 35 blows E I
Remarks

Drillers descriptions of strata encountered at this stage
Services inspection pit excavated by hand to 1.20m

Scale Logged
(approx) | By

1:50 Drill Crew

Figure No.
13-684.BH 1

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved



H H Site Borehole
Geo-Ventures ,SUK Limited , | Roreber
Geotechnical and Environmental Services Linden Park Road, Haslingden BH 2
Boring Method Casing Diameter Ground Level (mOD)| Client Job
Number
Cable Percussion 200mm cased to 12.00m 13-684
150mm cased to 30.00m -
Location tes Engineer Sheet
16/04/2013-
19/04/2013 Robert E Fry & Associates Limited 2/3
Depth Casing | Water i Level Depth e g
(m) Sample / Tests | Depth | Depth Field Records (mOD) _(m) Description Legend| ® | Instr
(m) (m) (Thickness) s
10.00 D - —
10.00-10.45| U 27 blows = ]
10.50 D = S
10.50-10.95| U 25 blows E | — |
11.00 D = (350 —
11.00-11.45] U 40 blows = I
11.50 D E E——
11.50-11.95| U 39 blows E |~
F 1200 - . —
12.00 D ~ Fiirm / stiff to stiff grey / brown CLAY with —_
12.00-12.45| U 28 blows E  (0.50) | occasional fine sub-rounded gravel i
1250 — . ___ I
12.50 D = Stiff grey / brown CLAY with occasional fine —_
12.50-12.95| U 30 blows = sub-rounded gravel i
13.00 D E I
13.00-13.45| U 32 blows = | — |
13.50 D = (200) ]
13.50-13.95| U 31 blows = — —
14.00 D = S
14.00-14.45| U 29 blows = —_—
VY- ] E— A —
14.50 D £ Firm / stiff to stiff grey / brown CLAY with —
14.50-14.95| U 30 blows = (0.50) occasional fine sub-rounded gravel — —
15.00 D ; 1500 Stiff grey / brown CLAY with occasional fine _—_
15.00-15.45| U 33 blows = sub-rounded gravel — —
15.50 D = el
15.50-15.95| U 35 blows F —
16.00 D = [
16.00-16.45| U 43 blows F — —
16.50 D = —
16.50-16.95| U 64 blows = (3.50) —
17.00 D ;7 —
17.00-17.45| U 74 blows = — —
17.50 D = = |
17.50-17.95| U 73 blows = —_
18.00 D E— — —
18.00-18.45| U 42 blows = — —
1850 TR
18.50 D E W %
- E Grey / brown SILT PV
18.50-18.95| U 54 blows :: (0.50) X 2 ) : B
19.00 F— 19.00——— . —— —
19.00-19.35| UB NR 59 blows = Firm / stiff grey / brown CLAY with occasional fine — |
= (0.50) | sub-rounded gravel _
19.40 D E 19.50 — —
19.50-19.95| U 62 blows E : - . . . —
10/04/2013:DRY = ggg—r%ﬁ% éebdrogvgvglLAY with occasional fine | |
11/04/2013:DRY E ]
Remarks
Chiselling from 20.00m to 20.80m for 1.50 hours. (af,‘,’,?.',ex) : 'g?,gged
1:50 Drill Crew
Figure No.
13-684.BH 1

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved



H H Site Borehole
Geo-Ventures ,SUK Limited , | Roreber
Geotechnical and Environmental Services Linden Park Road, Haslingden BH 2
Boring Method Casing Diameter Ground Level (mOD)| Client Job
Number
Cable Percussion 200mm cased to 12.00m 13-684
150mm cased to 30.00m a
Location tes Engineer Sheet
16/04/2013-
19/04/2013 Robert E Fry & Associates Limited 3/3
Depth Casing | Water i Level Depth e g
(m) Sample / Tests | Depth | Depth Field Records (mOD) _(m) Description Legend| ® | Instr
(m) (m) (Thickness) s
20.00 D - —
20.00-20.80| B = - —
21.00-21.45| U 60 blows = —
21.50 D E —
21.50-21.95| U 40 blows E — |
22.00 D = (450 —
22.00-22.45| U 41 blows E ~ T
22.50 D E —
22.50-22.95| U 56 blows = — |
23.00 D E —
23.00-23.45| U 38 blows = —
23.50 D E —
23.50-23.95| U 59 blows = —_—
2400 : —
24.00 D = Firm / stiff to stiff grey / brown CLAY with J—
24.00-24.45| U 61 blows = occasional fine sub-rounded gravel —
24.50 D = (1.00) —
24.50-24.80| U 100 blows = —_
2500 —
25.00 D E ) . . ) —
£ Stiff grey / brown CLAY with occasional fine
25.00-25.45| U 42 blows 2 sub-rounded gravel - —
2550 D = —
25.50-25.95| U 34 blows F —
26.00 D ? —
26.00-26.90| B = (2.50) ~ —
27.00-27.45| U 42 blows E —
. 2750 —]
27.50 D 11/04/2013:DRY = Firm / stiff to stiff grey / brown CLAY with -
15/04/2013:DRY E (0.50) | opccasional fine sub-rounded gravel —
27.50-27.95| U 71 blows E 28.00 ]
32'88—28 45 B 66 blows E ' Stiff grey / brown CLAY with occasional fine —_—
) ’ = sub-rounded gravel —
28.50 D = — |
28.50-28.95| U 62 blows - —_
29.00 D ;7 (2.00) - —
29.00-2945| U 56 blows - —
29.50 D 15/04/2013:DRY :f |
29.50-29.95| U 69 blows E —_
30.00 16/04/2013:0.00m E 30.00 —
Remarks

Chiselling from 20.00m to 20.80m for 1.50 hours. Chiselling from 26.00m to 26.90m for 1.00 hour.

Scale Logged
(approx) | By

1:50 Drill Crew

Figure No.

13-684.BH 1

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved




H H Site Borehole
Geo-Ventures ,SUK Limited , | Roreber
Geotechnical and Environmental Services Linden Park Road, Haslingden BH 3
Boring Method Casing Diameter Ground Level (mOD)| Client Job
Numb
Cable Percussion 200mm cased to 12.00m 11"‘68?
150mm cased to 30.00m A
Location ates Engineer Sheet
23/04/2013-
25/04/2013 Robert E Fry & Associates Limited 173
Depth Casing | Water i Level Depth e g
(m) Sample / Tests | Depth | Depth Field Records (mOD) _(m) Description Legend| ® | Instr
(m) (m) (Thickness) =
o MADE GROUND : brown / black soil and broken
£ (0.40) | concrete fill
020 D £ 040
= Stiff grey slightly sandy CLAY | |
1.50-1.95 u 17 blows E E——
2.00-245 | SPTN=14 2,3/4,3,3,4 = [
2.00 D = — —
2.00-2.45 D E | — |
2.50-2.95 u 37 blows E I
3.00-3.45 SPT N=11 2,2/3,2,3,3 E ]
3.00 D = — —
3.00-3.45 D E — ]
3.50-3.95 u 27 blows E I
4.00-4.45 SPT N=11 2,2/3,3,2,3 E .
4.00 D E  (7.60) — —
4.00-4.45 D = E——
4.50-4.95 u 21 blows = I
5.00-5.45 SPT N=14 1,2/2,3,3,6 ? [
5.00 D = - —
5.00-5.45 D = | —
5.50-5.95 U 41 blows E |
6.00-6.45 SPT N=12 1,2/2,3,3,4 — .
6.00 D = I
6.00-6.45 D = —
6.00-7.20 B E i
750795 | U 21 blows = | — |
F— 800 —
8.00 D e Firm / stiff to stiff grey / brown CLAY with —
= occasional fine sub-rounded gravel |
8.50-8.95 SPT N=11 2,23,2,3,3 :j I
8.50-8.95 D = i
950-995 | U 30 blows E |~ |
Remarks

Services inspection pit excavated by hand to 1.20m
Chiselling from 6.00m to 7.20m for 1.00 hour.

Scale Logged
(approx) | By

1:50 J. Crook

Figure No.
13-684.BH 1
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H H Site Borehole
Geo-Ventures ,SUK Limited , | Roreber
Geotechnical and Environmental Services Linden Park Road, Haslingden BH 3
Boring Method Casing Diameter Ground Level (mOD)| Client Job
Numb
Cable Percussion 200mm cased to 12.00m 1t;rr\68¢zr
150mm cased to 30.00m a
Location ates Engineer Sheet
23/04/2013-
25/04/2013 Robert E Fry & Associates Limited 2/3
Depth Casing | Water i Level Depth e g
(m) Sample / Tests | Depth | Depth Field Records (mOD) _(m) Description Legend| ® | Instr
(m) (m) (Thickness) s
10.00 D - —
10.50-10.95| SPT N=13 1,2/2,34,4 = S
10.50-10.95| D = -
11.50-11.95| U 39 blows E S
12.00 D = (600 [
12.50-12.95| SPT N=18 2.2/4,455 E —
12.50-12.95| D E | — |
13.50-13.95| U 66 blows E I
1400 = : —
14.00 D = Stiff grey / brown slightly sandy CLAY J—
14.50-14.95| SPT N=25 3,4/4,6,6,9 E I
14.50-14.95| D = -
15.50-15.95| U 48 blows o |
16.00 D ? [
16.50-16.95| SPT N=22 3,4/4,6,6,6 :j L
16.50-16.95| D = —_—

E— (6.00) I
17.20-17.70| B 3 — ]
18.50-18.95| SPT N=27 2,5/6,6,7,8 :f I
18.50-18.95| D = J—
19.50-19.95| U 42 blows — il

10/04/2013:DRY E J—
11/04/2013:DRY = 000 —
Remarks

Chiselling from 17.00m to 17.50m for 0.50 hours.

Scale Logged
(approx) | By

1:50 J. Crook

Figure No.
13-684.BH 1

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved




H H Site Borehole
Geo-Ventures ,SUK Limited , | Roreber
Geotechnical and Environmental Services Linden Park Road, Haslingden BH 3
Boring Method Casing Diameter Ground Level (mOD)| Client Job
Numb
Cable Percussion 200mm cased to 12.00m 1t;rr\68¢zr
150mm cased to 30.00m a
Location ates Engineer Sheet
23/04/2013-
25/04/2013 Robert E Fry & Associates Limited 3/3
Depth Casing | Water i Level Depth e g
(m) Sample / Tests | Depth | Depth Field Records (mOD) _(m) Description Legend| ® | Instr
(m) (m) (Thickness) s
20.00 D E Firm / stiff to stiff grey / brown CLAY —
20.50-20.95| SPT N=24 3,3/5,5,6.8 = —
20.50-20.95| D = - |

F— (2.00) - —
21.50-21.95| U 47 blows E —

F 2200} — . . - —

22.00 D ~ Stiff grey slightly sandy CLAY with occasional fine —_

E sub-rounded gravel —
22.50-22.95| SPT N=29 4,5/6,6,8,9 = —
22.50-22.95| D E — |
23.50-23.95| U 64 blows = —

24.00 D ? - —]

E (450) i
24.50-24.95| SPT N=40 4,6/8,9,10,13 = N
24.50-24.80| D E —
25.50-25.95) U 50 blows o — |
26.00 D ? — |
26.50-26.90|  SPT 50/250 5711,12,15,12 = 250 Firm / stiff to stiff grey / brown slightly sandy CLAY —
26.50-26.95| D = grey ghtly sandy —

= (1.50) — |

11/04/2013:DRY = il
15/04/2013:DRY :: —
27.50-27.95| U 62 blows E ]
28.00 D F  28.00 —— , ,
) £ Stiff grey / brown slightly sandy CLAY with —_—

= occasional fine sub-rounded gravel —
28.50-28.95| SPT N=50 5,7/19,12,13,16 :j N
28.50-28.95| D - J—

— (200) - —
20.50-29.95| U 62 blows — - |

15/04/2013:DRY E —
30.00 D 16/04/2013:0.00m E 30.00 -
Remarks Scale | Logged
(approx) | By
1:50 J. Crook
Figure No.
13-684.BH 1
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