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PROPOSED RIPON BYPASS
NEW URE BRIDGE

SUMMARY

This report describes the bedrock geology and the superficial or drift geology of the proposed
new River Ure Bridge to be built near the existing North Bridge at Ripon, North Yorkshire.
The sequence of Permian rocks includes two thick units of gypsum, a rock which has
partially dissolved, and continues to rapidly dissolve underground, to produce an expanding
cave system beneath the site and most of the adjacent city of Ripon. Catastrophic collapse
of caverns within the cave system frequently results in large subsidence hollows at the
surface; these are commonly up to 30m across and sometimes up to 20m deep! Existing
subsidence hollows are recognised in the vicinity of the proposed bridge, their cause and
extent are described. Possible difficulties associated with some potential ground stabilisation
works are also outlined.

1. INTRODUCTION

1.1 It is proposed to build a bypass to Ripon with a new crossing of the River Ure at Ure

Bank, just downstream of the present North Bridge.

1.2 A site investigation was undertaken in November 1990 by Allied Exploration and
Geotechnics Ltd for Bullen and Partners acting for North Yorkshire County Council
(Contract No 1176). Dr A H Cooper of the British Geological Survey advised Bullen and
Partners on 19th December 1989 of possible subsidence problems associated with the Ure
bridge site. A site investigation for the associated road was also undertaken by North
Yorkshire County Council Highways Laboratory in December 1990. The factual parts os
these investigations were available and utilised for this report; the interpretive sections have
not been seen.

1.3 On 28th January 1991 Dr A H Cooper for the British Geological Survey (ref.
EN91/35/52) wrote to the County Surveyor (FAO Linda Temple). It was pointed out that the
site investigations undertaken for the bridge did not go deep enough to ascertain the stability
of the ground which was subject to natural collapse caused by gypsum dissolution at depth.

1.4 A meeting in Northallerton took place on 5th June 1992, between Mr John Hunt and
colleagues of North Yorkshire Highways with Drs A H Cooper and D M McCann of the
British Geological Survey. The problems of subsidence and gypsum dissolution were outlined
along with potential methods of investigating the problems using geophysics. North Yorkshire

Highways requested that the British Geological Survey should prepare a report about the
geology of the Ure Bridge Site and the various ways of investigating the potential problems.

1.5 This report represents an interpretation of the geology utilising published and unpublished
information held by the-British Geological-Survey. 1tis not a subsiituie for fully investigating
the area by a more exhaustive site investigation.
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2. LOCATION

2.1 The proposed new route crosses the River Ure about 200m downstream of the present
North Bridge, the approximate NGR is SE 319 720 for the middle of the bridge. For the
purpose of this report the area considered in detail extends from the northern extent of the
new by-pass to about 100m south of the proposed bridge; it is the area covered by NYCC
drawing No 001/31.

3. TOPOGRAPHY AND GENERAL SITE DESCRIPTION

3.1 The proposed route for the road and bridge crosses the River Ure obliquely in an
approximately north-south direction (Figure 1). South of the river the land is mainly
flat representing the flood plain of the Ure, the land surface rises slightly southwards on to
fluvioglacial terrace deposits. North of the river the route traverses a narrow strip of the
flood plain, and a small area of fluvioglacial terrace before climbing up the slope of Ure
Bank comprising glacial till overlying sandstone.

4. GEOLOGY AND CAUSES OF THE SUBSIDENCE

4.1 General

The geology of Ripon has two main classes; there is the "solid" geology (Figure 5) which
is the bedrock with its associated gypsum and subsidence problem and there is the "drift"
geology (Figure 7) which is the largely glacial and post-glacial cover sequence with deposits
partly filling in the subsidence features.

4.2 Solid geology

Most of the Ure Bridge site is underlain by rocks of Permian age with the Triassic Sherwood
Sandstone Group present to the east of the River Ure. Four subdivisions or formations are
present in the Permian sequence overlain by the Sherwood Sandstone. The sequence is shown
in Figure 2 and listed below:

Thickness
TRIASSIC Thickness

Sherwood Sandstone Group; red sandstone with
subordinate mudstone beds and mudstone
conglomerate layers especially near its base up to 300m

PERMIAN

Roxby Formation (or Upper Marl): red-brown
calcareous mudstone (marl) with subordinate
gypsum beds and up to about 10m of gypsum

ai-its base up o 26m

Brotherton Formation (or Upper Magnesian




by, e

0 bl m . o we

ho oy gt

Limestone): pale grey calcitic dolomite
mainly in thin beds 8 - 14m

Edlington Formation (or Lower Marl):

red-brown calcareous mudstone (marl) with

gypsum beds and up to about 30-40m of

gypsum at its base up to 50m

Cadeby Formation (or Lower Magnesian
Limestone): pale grey and yellow dolomitic
limestone up to 65m

The Permian and Triassic sequences are in layers which slope gently to the east-north-east
with a dip of around 1-3 degrees (Figure 3). The Lower Magnesian Limestone (or Cadeby
Formation) is present in the south-west and west parts of Ripon. The remaining formations
form NNW-SSE trending sinuous belts running through Ripon with the Upper Marl (or
Roxby Formation) approximately following the River Ure and the Sherwood Sandstone

- forming the rising ground to-the east (Figure 5).

4.3 Gypsum

Massive gypsum is present at two levels in the Permian sequence. It forms the lower part of
the Edlington Formation (Middle Marl), where it may reach 30-40m in thickness, and the
lower part of the Roxby Formation (Upper Marl), where it may reach 10m in thickness
(Figures 2,3 & 6). The gypsum is generally pale grey alabastrine and porhyroblastic with
fibrous veins; commonly these gypsum beds are incorrectly identified in boreholes and
wrongly described as limestone. The overlying red-brown calcareous mudstones generally
contain thin beds and nodules of grey, pink and red gypsum plus abundant fibrous veins;
commonly these beds are severely contorted in the manner of those exposed at Ripon Parks
(James et al., 1981). Where dissolution and collapse have taken place collapse breccias are
common in the gypsiferous and overlying parts of the sequence.

4.4 Dissolution of gypsum, caves and subsidence

Gypsum is a very soluble rock and dissolves about one hundred times faster than limestone.
A block of gypsum about 3m square, which fell into the River Ure at Ripon Parks dissolved
away in only 18 months; this is documented by James, Cooper and Holliday (1981) who also
present formulae for calculating the rate at which gypsum will dissolve if the velocity and
temperature of the dissolving water are known.

4.5 Caves and subsidence ‘

In subsurface conditions, with suitable water flow, gypsum commonly dissolves resulting in
cave systems and a buried karst topography. One such cave system has recently been
explored in the Vale of Eden and acts as a model for the Ripon caves (Ryder and Cooper in
prep.). Such caves are present beneath many parts of Ripon. Because gypsum dissolves
rapidly the cave system is evolving rapidly and catastrophic collapse of the caverns results
in dramatic surface subsidence occurring.

4.6 Extent of the subsidence




For the six square kilometres of subsidence-prone land centred on Ripon one such major
subsidence occurs approximately every three years; numerous sags and small collapses on
farmland probably go undetected. The subsidences are commonly up to 10-30m in diameter
and may be up to 20m deep. East of the River Ure even larger subsidence features are
present in the vicinity of Hutton Conyers. The dates and distribution of the known
subsidences are documented by Cooper (1986 and 1989) and in Figure 4. The distribution
of the subsidence belt is limited to the west by the base of the gypsum beds and to the east
by the down-dip transition of gypsum to the much less soluble anhydrite.

4.7 Pattern of subsidence and cambering

The subsidence hollows commonly form linear belts related (Figure 4) to the joint pattern in
the rock (Cooper, 1986); in the vicinity of Ure Bank the cave/subsidence pattern may also
be influenced by the joints opening due to cambering (partial collapse and bending of the
strata) towards the valley of the river Ure. The lines of subsidence hollows commonly trend
in approximately north-south and east-west directions; diagonal trends are also present,
probably relating to the cave system stepping from north-south to east-west routes within it.
Several lines of hollows converge near the proposed bridge site; this fact allied to the
presence of spring activity probably suggests the outlet area from the cave system is snuated
in the vicinity. - »

4.8 Water flow

The distribution of the caves and subsidences also relates to water flow paths from the high
ground to the west and east of Ripon towards the low ground in the vicinity of the River
Ure. To the west the Magnesian Limestones act as catchment areas for water, which moves
down dip and into the adjacent gypsum beds. To the east the Sherwood Sandstone acts as a
catchment area, the water then passes down into the Permian sequence before moving up dip
towards the River Ure. The water flow is considerably influenced by the presence of a deep
gravel-filled buried valley running approximately along the course of the present River Ure.
This buried valley cuts down into the Permian sequence and intersects the gypsum in the
Roxby Formation (Upper Marl) (Figures 3 & 6), because the gypsum-limestone sequence is
largely in hydrological continuity, and because it is perforated by subsidence pipes, this
hydrological pathway also allows water to escape from the thick gypsum in the Edlington
Formation (Middle Marl). This buried valley may intersect caves and spring activity has
been recorded along its course. Just downstream of North Bridge Cameron (1881) recorded
that ‘In the bed of the Ure below the bridge numerous springs bubble up and burst over the
surface of the water. These must take an important part in the subterranean changes that go
on.’ Visual inspection of the area over the years has not confirmed this observation, but local
anglers or the River Authority may be able to add details. Nearby borehole S6 in the bed of
the River Ure on the proposed bridge site also proved to be slightly artesian.

4.9 Water flow and tufa cements

Further evidence of water movement in the district comes from the calcareous tufa around
springs near Burton Leonard to the south, and at Ripon Parks to the north. Tufa-cemented
gravels in the buried valley (Abraham, 1981; Morigi and James, 1984) both to the north and
seuth-of the site indicate water flow form the-bedrock (and cave systems) into ithe glacial
sand and gravels in the buried valley. Similarly, the presence of sulphate-saturated
groundwater in boreholes near Ripon Race Course (Cooper, 1986) attests to the water flow.

6
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Tufa cemented gravels in boreholes S6-S9 at the Ure Bridge site suggest water flow from the
bedrock through the gravels into the River Ure reinforcing Camerons (1881) observations
about spring activity.

4.10 Breccia pipes, collapses and caves

The phreatic flow of groundwater through the rock dissolves the gypsum mainly along the
joints resulting in a cave system with caverns at the intersections of the joints (Cooper,
1986). As the dissolution of the gypsum continues at a rapid rate the caverns enlarge,
amalgamate, become unstable and ultimately collapse. When failure of the cavity roof occurs
a breccia pipe may work its way up to the surface causing subsidence features to develop
(Cooper, 1988). These range from a slight sagging of the ground surface (subsidence
sinkholes of Culshaw and Waltham, 1987), to small crown holes with large voids beneath,
through to complete catastrophic collapse (collapse sinkholes of Culshaw and Waltham,
1987). The larger subsidences local to the bridge site have been up to 20 m deep and 30 m
across. Some of the large failures have been felt as very local earthquakes caused by the roof
plug of rock dropping into the cavity. From the sizes of the collapses it is obvious that caves

20-30m high and of similar (or greater) width are present beneath parts of Ripon.

The physical nature of the major subsidence hollows (collapse sinkholes of Culshaw and
Waltham, 1987) depends on the surface geology. Cylindrical shafts generally form where
rock is present at the surface, but in superficial deposits failure of the sides causes conical
depressions to develop.

4.11 Risk of future subsidence

Ripon subsidence features occur in a linear or grid-like pattern directly related to the
joint-controlled cave system beneath (Figure 4 & 8 and Cooper, 1986; 1989). Once initiated
the cave system appears to maintain its water flow even after a collapse has occurred so that
dissolution continues apace in the adjacent gypsum. Consequently areas adjacent to. or in line
with, known subsidence hollows are more at risk from future subsidence and hollows
commonly occur in close groupings (Figure 4).

4.12 Drift Geology

Most of the Ripon district is mantled by glacial and post-glacial deposits which range from
a thin covering to deposits in excess of 20m thick. Along the course of the River Ure there
is a buried valley (Figure 3) which is joined by another deep valley along the course of the
present River Skell. The valley is cut down to about OD or below in the vicinity of the new
bridge site (Figure 6). The Ure Valley is partly filled with sand and gravel of probable
glacial origin. In numerous places this sand and gravel has been cemented by calcareous tufa
deposited from the sulphate and carbonate-rich groundwater which flows through it.
Adjacent to the valley the rising ground is covered by glacial till or boulder clay in places
with associated pockets of stiff laminated clay. This is partly overlain by fluvio-glacial river
terraces mainly of sand and gravel plus river terraces and alluvium comprising sand and
gravel overlain by silt and clay; some of these deposits may also contain interbedded peat
layers especially in abandoned meanders. Peat and soft clay deposits are also common around
Ripon where many of the subsidence hollows have been partially, or even completely filled,
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20-30 or 30 -metres thick have- \,uulﬁunu_y been
encountered in the subsidence hollows and large areas of amalgamated subsidence hollows
may be completely obscured by the later deposits.
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5. OTHER GEOLOGICAL CONSIDERATIONS

5.1 Sulphate rich groundwater

The natural subsidence outlined above is the most striking problem associated with the
geology of the Ripon district. The presence of gypsum in the bedrock and its active
dissolution also result in the groundwater commonly being high in dissolved sulphate. This
sulphate-rich groundwater is also encountered in the glacial deposits and is commonly
responsible for the formation of tufa cements in superficial gravels along the Ure Valley.
Sulphate-rich groundwater has the potential to harm buried concrete and sulphate resistant
concrete may need to be used following the guidelines of Anon (1981). Where a proposed
structure includes the use of buried concrete the sulphate content of the soil and groundwater
should be measured as part of the site investigation. The area most likely to be affected is
similar to the area prone to subsidence caused be gypsum dissolution.

5.2 Weak soils

The presence of weak compressible soils, such as peat and laminated clay, both in subsidence
hollows and fluvial deposits can cause settlement and -foundation problems. Acid ground
water may also be associated with peat deposits and this may also harm concrete, metal
reinforcements and metal services.

5.3 Made ground

The presence of subsidence hollows in close vicinity to a built up area means that many of
the holes have been filled in with domestic refuse and other fill. There are now no traces of
many of the subsidence hollows and it is possible that there are many more than have been
mapped. It is also possible that thick deposits of made ground could be encountered filling
old hollows. On the flood plain of the River Ure it is also possible that made ground could
fill old meanders of the river.

5.4 Water abstraction

Water abstraction from the Permian sequence could contribute to the subsidence problem in
the Ripon district. If large volumes of sulphate-rich groundwater are abstracted the natural
gypsum dissolution of the district may be accelerated. It is also possible that localised
dissolution of gypsum at the well site could result in the formation of an underground cavity
adjacent to the borehole (Cooper, 1988). Another consideration is the possibility of lowering
the water table due to abstraction. It is well documented from many karst areas that there is
a close correlation between subsidence sink hole formation and the lowering of the water
table (Waltham, 1978; Bell, 1988).

6. DETAILED DESCRIPTION OF THE RIVER URE BRIDGE SITE

6.1 Solid geology

11 ~ (R PP PPy | NP NPy
‘6.’1.‘1"}\/{211),' cross-section and sequence-ai- ucptu

The solid bedrock geology is shown in Figure 5. It differs from that published on the
1:10,560 scale geological map because it utilises borehole information gathered over the last
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10 years. The cross-section (Figure 6) is a simplified indication of the likely complexity that
might be present on the site. It can be seen that, from the depths of the boreholes, only the
upper part of the upper gypsiferous sequence has been penetrated. The presence of the lower
gypsiferous sequence is largely confirmed by the sizes of the subsidence features which are
too large to have been caused by collapse of the upper gypsum alone. The depths and
thicknesses of the units are inferred by extrapolation from up to 1km away._In Figure 6 the
extent of caves and breccia pipes is reasonable, but their distribution (except where proved

at the surface or in a borehole) is largely artistic licence. Details of the formations at depth

are contained in the general description of the area (section 4.1).

6.1.2. Roxby Formation and gypsum

From the limited borehole information available it appears that the whole of the Ure bridge
site is underlain by the Roxby Formation (or Upper Marl). This sequence comprises
calcareous mudstones with gypsum beds and an approximately 10m thick gypsum sequence
at its base; further details are given in section 4.1.Within this sequence numerous thick units
of gypsum have been proved in the boreholes, especially S4 and S5 each with about 3m of
gypsum proved; S6, S7 and S8 each with 2m or so of gypsum proved (Figure 6). All these
boreholes also have evidence of brecciation and an open cavity was present in borehole S4.
Boreholes S7 and S8 near the southern bank of the River Ure included thick sequences of
breccia caused by dissolution and collapse.

The base of the Roxby Formation was not proved by the current site investigation, but
another confidential report suggests that it might lie to the south-west of the area shown in
Figure 5. The line for the base is difficult to predict because of the amount of foundering of
the underlying strata. Recent investigations about 400m west of the bridge site have proved
the Brotherton Formation (or Upper Magnesian Limestone), but it is impossible to
geometrically extrapolate the geological surfaces because they have collapsed in an
unpredictable way. Only close-spaced boreholes will resolve the position of the base of the
Roxby Formation.

6.1.3.Sherwood Sandstone Group

The top of the Roxby Formation and its contact with the overlying Sherwood Sandstone
Group is inferred to lie across Ure Bank between boreholes S3 and S1. This line is
approximately 50-70m further to the north-east than was inferred by the 1980-81 geological
survey. Details of the Sherwood Sandstone Group are given in section 4.1. The sandstone
is well exposed in the roadside quarry at the northern limit of the area covered by this report.
The quarry exposes about 8m of fine and medium-grained red-brown sandstone in thick beds
with sporadic mud-flake conglomerate layers.

6.1.4. Breccia pipes and subsidence hollows

The cross-sections through the area shown in Figures 3 and 6 give an indication of the
complexity of the solid geology caused by the dissolution of the gypsum with the sequence.
The upward propagation of the breccia pipes over caves that collapse is described in detail
by Cooper (1988). The lack of much bulking generated by the soft collapsed material means
that eventually even fairly small cavities can work their way up to the surface. The nature
of-the-breccia pipes perforating the-sequence is-very similar to-the breccia pipes exposed on

the Durham coast an described by Smith 1972.




6.2 DRIFT GEOLOGY

6.2.1. Map and cross-section

The drift geology and distribution of the surface deposits is shown in Figure 7. It differs
slightly from that on the published 1:10,560 scale geological map because it utilises borehole
and trial pit information gathered over the last 10 years. The spatial relationships of the
deposits is indicated by Figure 6.

6.2.2. Fluvio-glacial sand and gravel

One of the most striking features of the River Ure Valley near Ripon is the fact that it was
once much deeper than it now appears. The valley contains up to about 20 or so metres of
fluvio-glacial sand and gravel overlain in places by the local boulder clay or glacial till
(Figure 6) showing that it predates the main ice-age advance. This sand and gravel is in
places cemented to a concrete-like consistency by deposits of calcareous tufa deposited from
the sulphate and carbonate rich waters that pass through it escaping from the underlying
Permian strata. Such tufa-cemented gravels are present in borehole S6 from 5 to 14.85m ;in
borehole S7 between 16 and 23m deep; borehole S8 from 8.5 to 16m deep and borehole S9
from 12 to 18.75m deep; all these occurrences indicate water flow from the gypsiferous
strata into the drift.

6.2.3. Glacial till :

Over the buried gravels (but largely eroded away along the present river course) there are
extensive deposits of glacial till which blankets the rising ground north-east of the river on
Ure Bank (Figures 3 & 6). This deposit of sandy and silty clay with abundant pebbles,
cobbles and boulders also locally contains laminated clay deposits, but these are usually
overcompressed and very stiff.

6.2.4. Fluvio-glacial terrace deposits

North-west of the Ure bridge site the ground west of the old railway station comprises a flat
terrace of fluvio-glacial sand and gravel with subordinate laminated clay. The tail end of this
deposit just enters the Ure Bridge site, but appears to be affected by foundering. It is
probably this deposit that is proved beneath the clay and made ground in borehole S4.

6.2.5. Alluvium .

The present flood plane of the River Ure comprises a deposit of silty clay alluvium overlying
a lag deposit of sand and gravel. The upper silty clay is proved to 2.4m in borehole S5 and
to 1.6m in borehole S8. Because the alluvium is being actively deposited it fills in and
obsures many of the subsidence hollows so that only the most recent ones are visible on the
flood plain.

6.2.6. Peat

The glacial and post-glacial sequence outline above is in places complicated by later deposits
formed within subsidence hollows. Typically these subsidence hollow deposits are laminated
silts and clays with thick deposits of peat and subordinate amounts of white shell marl
deposited in the fresh water ponds associated with the peat formation. None of the boreholes
in the vicinity of the bridge have proved thick peat, but two other site investigation

nt ha ad 1( A DT ~F ¢ A
bereheles,-te the west of the-old railway embankment; have proved 15 and 27m of peat and

soft clay ﬁllmg in subsidence areas. Similar thicknesses of soft deposits have also been
encountered to the south of Ripon around Dallamires Lane. It is possible that such thick peat
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and clay deposits could occur anywhere in the low ground around the River Ure and be
completely obscured by alluvial deposits.

6.3. Subsidence hollows

6.3.1. Distribution

The distribution of the proven and suspected subsidence hollows in the vicinity of the bridge
site are shown in Figure 8 on which the individual hollows are numbered and described
below. It must be noted that the borehole sites shown on this figure were taken from the
diagram included in the original borehole site investigation; some other diagrams show
boreholes S3 and S4 in slightly different places. '

6.3.2.Subsidence hollow 1
This large depression is shown on the Ordnance Survey map of around 1860 as a pit. It is

also shown on Camerons Geological Survey field map of around 1880; unfortunately he does -

not note the subsidence site referred to in his 1881 paper. The presence of this hole on a
basemap that precedes the recorded sub51dence suggests that hollow 2 is in fact the 1871
subsidence.

.6.3.3.Subsidence hollow 2

This is a moderately-sized sub51dence hollow adjacent to the main road. It is reputed to have
formed in 1871. Cameron (1881) noted ‘A pit fell in 10 years ago, on Hutton Bank, after a
waggon load of tiber passed over the spot; water remained two or three days in the bottom.
The sides are now all smoothed and grown over with grass, and a drain pipe made to run
down one side, the contents rapidly disappearing on reaching the bottom of the pit.’

Kendall and Wroot (1924) noted that ‘Another very large subsidence occurred on May
14,1871, close to the road from Ripon to Thirsk, near Ripon railway station. A local
newspaper says "A small hole was observed in the ground about 8am; this gradually
increased until a portion of the hedge at the side of the road disappeared, and an hole some
20 feet in circumference was left. On the following day the sides fell in and the hole at the
bottom disappeared, leaving a crater-like hole" Until it was recently utilised for the disposal
of rubbish it was one of the finest in the series.’

6.3.4.Subsidence hollow 3
This is a small depression of unknown age. Its exact position is shown by the contours on
NYCC drawing H/893/

6.3.5.Subsidence hollow 4

This small subsidence hollow is also well located on NYCC drawing H/893/. According to
this plan it is also the site of borehole S3 which proves silty clay with organic matter to
1.3m on laminated clay to 2.9m. It is probable that these deposits represent fill within the
subsidence hollow.

6.3.6.Subsidence hollow §
This is one of the largest subsidence features in the vicinity, its form is well shown on plan

Alan tha ~Af b CA 1 it TD ("2 Tha ¢+
/09.1/ it-is-also the-sitc-of borehole-S4 and Trial Pit TP S3. The trial © P“ shows-that-the

hollow was once much deeper than it is now with 2.4m of made ground over laminated silt
and clay (also hollow fill) to 3.3m. Borehole S4 also shows thin made ground 0.3m thick
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resting on clay to 1.3m; this in turn rests on sand and gravel. It is probable that in the
vicinity of Borehole S4 the present subsidence hollow is the full depth of the subsidence.

6.3.7.Subsidence hollow 6

This hollow comprises a small depression it is suspected to be a subsidence hollow because
documentary evidence from ¢.1930/40 in the BGS records noted subsidence and soft strata
at the site. It must be noted here that the original record has not been checked for this report.

6.3.8.Subsidence hollow 7

This hole was reported to Dr Cooper by Mr Ellis the farmer during the resurvey of the
Ripon district in 1981. He noted that it subsided about 1m a year, but was filled in an no
trace of it remained. The exact site of the subsidence is uncertain and should be carefully
checked with the farmer and by scraping the topsoil in the vicinity. It would also be shown
by geophysical methods. Its close proximity to the proposed new bridge makes it an
important target to investigate.

6.3.9.Subsidence hollow 8

This hollow was very subdued when the airborne survey of the Ripon district was undertaken
in 1986. It is shown by Cooper (1989) but little trace of it remains. Trial pit 8 hereabouts
shows 3m of made ground and borehole S9 also shows made ground on organic silt to 3.4m,
both characteristic subsidence hollow fills.

6.3.10.Subsidence hollow 9 :

This hollow is well defined on plan H/893/. Borehole 42 at the side of it shows a sand and
gravel to 5.0m on sandy, gravelly clay to 7.4m. It must be noted that another borehole
investigation within the subsidence hollow proved 15m of peat.

6.3.11.Subsidence hollow 10

This subsidence area forms part of a very extensive hollow. Borehole S 10 proves peat and
laminated clay to 7m and trial pits TP S7 and 7A prove similar deposits. Borehole 40 proves
laminated clay and peat between 10m and 13.4m beneath the made ground of the old railway
embankment. Other investigations west of the railway line within this hollow prove up to
27m of peat and clay.

7.POSSIBLE PROBLEMS ASSOCIATED WITH GROUND STABILISATION

7.1.Grouting

7.1.1.Difficulties of grouting gypsum caves

It has been suggested by Bullen and Partners (NYCC Memo LS 215/LT) that the area of the
Ure Bridge site could be stabilised by grouting with estimated costs given as £300,000 plus
the cost of the grout. It is likely to be a very difficult exercise to try to grout up part of a
cave system that contains flowing water and possibly includes caverns up to 30m or so in
diameter. Furthermore the presence of sulphate-rich groundwater would require the use of
a sulphate resistant grout.

7.1.2.Accelerated dissolution and subsidence
The grouting up of a significant part of a cave system could cause accelerated water flow and
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gypsum dissolution in the adjacent ground. Because of the high solubility of gypsum it is
possible that, within a short period of time, considerable cavities could develop destabilising
the grouted ground. A natural corollary is the close-spaced subsidence hollows of the area
around Hutton Conyers where new subsidences have occurred adjacent to collapses which
have filled the underground caverns. :

7.1.3. Groundwater level changes and subsidence

Filling part of a cave system could radically alter the local water table triggering off
subsidence in the immediate and surrounding area. The relationship between lowering the
water table and the onset of subsidence is well known throughout the world (summarised by
Bell 1988). Localised raising of the water table can also cause collapse in partially
consolidated drift deposits or poorly cohesive solid deposits spanning cavities as documented
by Waltham (1978). The influence of such alteration to the local groundwater regime could
have an effect extending considerably outside the immediate site. The presence of recent

catastrophic collapse, adjacent to houses on Magdalens Road in 1979 and 1980, only 200m
from the bridge site (Cooper, 1986, 1989) makes any alteration to _the local groundwater

regime an exercise fraught with risk and possible litigation.

8.AVAILABILITY OF DOCUMENTARY EVIDENCE FOR THE AREA

The River Ure Bridge site included in the 1:50,000 scale geological map 52 (Thirsk) which
is in press. The site is also included in 1:10,560 scale geological map SE 37 SW which is
available for purchase. To answer this enquiry part of map SE 37 SW has now been slightly
revised using the new borehole information. The available maps are slightly superseded by
the information contained in this report. Unpublished information contained in the original
field maps of 1880 and 1980-1 has also been used; these maps are generally classed as
confidential.

A BGS open file report describes the Permian rocks of the Ripon district (Cooper 1987). An
open file report also describes the glacial deposits of the area with emphasis on the sand and
gravel deposits (Cooper, 1983). A Mineral Assessment Report (Morigi and James, 1984)
gives details of the drift deposits with emphasis on the sand and gravel, but also includes a
brief description of the solid geology and simplified geological maps at a scale of 1:25,000.
A Memoir describing the geology of the district is in press (Powell, Cooper and Benfield,
in press).

BGS in Keyworth also has borehole records for about 200 boreholes in the Ripon district.
These may be consulted by appointment at a standard charge in BGS Keyworth.

Published scientific papers describing the gypsum and subsidence phenomenon in the Ripon
area are: Smith, 1972; James, Cooper and Holliday, 1981.; Cooper, 1986; Cooper, 1988 and
Cooper 1989. The historical documentation of the subsidence is listed and referenced in
Cooper (1986).
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KEY SHEET

General

The comments in this report and the opinions expressed are based on the ground conditions
encountered during the site work and on the results of tests made in the field- and in
the laboratory. There may, however, be special conditions prevailing at the site which
have not been disclosed by the investigation and which have not been taken into account

in the report.

The - comments on groundwater -conditions- are based on observations -made at "the ‘time the
site work was carried out. It should be noted, however, that groundwater levels vary
owing to seasonal or other effects. ) '

Borehole Records : Symbols and Abbreviations

Soil Samples

[ - NN .

General purpose : 100mm diameter undisturbed sample. Blow count is shown in brackets
Sample not obtained . E
Small disturbed sample (Jar)

Bulk disturbed sample -

* Water sample

NOTE : Depths are given to the tops of samples

In situ Tests

S

v

K

Standard penetration'test (SPT). A 50mn diameter split spoon sampler is driven 450mm
into the soil using a 65kg hammer with a 760mm drop, and the penetration resistance

is expressed as the number of blows required to obtain 300mm, penetration below an

initial penetration of 150mm through any disturbed ground at the bottom of the borehole.

In the borehole record, the depth of the test is that at the startvor the normal 450mn;

. penetration. The number of blows to, achieve the standard penetration of  300mm (the

'N' value) is shown after the test index letter, prefixed by the letter N, but the
seating blows through the initial 150mm penetration are not reported. Where the full
penetration has not been "achieved, the number of blows foc. the actual penetration

have been reported.

In coarse granular soils, a 50mm diameter, 60° apex cone has been used in preference
to the split spoon sampler. In this case, the symbol C has been used instead of the
letter S.
Vane test.

Permeability test.

Rock Core Descriptions

TCR Total core recovery. The length of the total amount of core sample recovered expressed

as a percentage of the length of core run.

SCR Solid core recovery. The length of core recovered as solid cylinders, expressed as

a percentage of the length of core run.

- RQD Rock quality designation. The sum length of all core pieces that are 10cm or longer,

measured along the centre line of the core, expressed as a percentage of the core
drilled. . )

SYMBOLS_FOR_SOIL_AND_ ROCKS

Sanls Rocks
Sedumenary Consistency Undrained Field Indication
Shear
Mag, .
¢ ground @ Chotk B.S.5930 Widely Strength
@ Limesions 1981 Used kN/m
Bouiders ond cobbles i
%3 fooow " \ .
1 Conglomerate Very Stiff Hard 150 Brittle or very
8 tough
Graves é AAA‘AAA Breccio
2 Stiff 100 - 150 |Cannot be moulded
g : i
Sang ¢ Sandstone stiff - in the fingers
: ;“";fto 75 100
ti -
! :
°
H
M — Firm S0 - 75 Can be moulded in
Clay H Hudatane Fira the fingers by
N trong pr re
1 Soft to an - 50 s g pressu
Pral l % Shale, Firm -
HGIE. Compeste sodl 1,pes okl Coat [ - fasily moulded in
u:;:..r.mun, :::.c-:..u - . See H Soft 20 40 tre fingers
$mbciy, eg
Pyrectestic Theoe
, |> L. Sty sand =0 Grpium, - ip the Tigt
- = Rechsat! elc




Boring Light Cable Percussion & Boring 200mm (G.L. to 8.00m BGL)
method(s) Rotary Pendant Attachment diameter (mm) 150mm (8.00 to 9.15m BGL) Record of
Boring Casing 200zm (G.L. to 8.00m BGL)
equipment Pilcon Wayfarer 1500 diameter (mm) 150mm (8.00 to 8.92m BGL) BOREHOLE S
Ground level i Date (Sheet 1 of 2 )
Location Ripon (m 0 D) 40.39 commenced __16.8.90
é:’:i‘::‘etse:?: Casing | Water | Piezo- 2:': ODlevel |
depth | depth |meter Depth Description of Strata Depth
Depth (m) | Type (m) (m) |Details (m) {m)
C0.20° 3 - Cover MADE GROUND (Red brown, slightly clayey sandy -
e and 0.35 | topsoil, with many plant roots). [ 40.04
- Grout. “ F
-0.50 dJd o Medium dense, dry, red brown, fine to medium SAND, -
C [ with some angular fine to medium gravel. [
: . - 1.00 : N
-+1.00 J,;s M Pl Nlsaa —
N N19 A1 | Fitter [ [
L 11 t |- [
X L H1Be™ | 150  38.89
- ZZ|H"® ) ) N
N ~ N Stiff to very stiff, red brown, silty very sandy [
L 1.75 .B HSV . - ‘< \ |- CLAY, with some fine to coarse gravel, some organic s
[ >.00 - U(105)21KN/m N Bento- |- matter and occasional angular sandstone cobbles and [
- '2 us ) X S lnite | boulders. -
C < |fs=ar F -
N < <l N C
-2.50 J s, 5 [~
[2.75 J < |f C [
- /\ ‘ ‘ - =
hr3.00 - u(80) j HSV < o o
[ 3.38 B8KN/m* < <K - 3.30 - 37.09
5 - 5 3.0
[_3 50 J . 1 » Medium dense to dense, red brown, silty fine' to -
[ 2 / - medium SAND, with some gravel to cobble sized pieces [
t3.75 J . ’ -r of red sandstone. ' [
L ’ a -
—4.00 - |uc60)y N ~
[ 4.40 / t C
E—u.so g / { - -
L 4.75 J [ [
" o UBade- [ -
:-S.OO u(80) " [~ 5
[ J [ -
5 , . ; L [
—5.50 J . : [~ ~
[5.75 J / : : i
- 6.00 J 6.00 | 4.85 ! 6.00 2
[6.00 - J,s [6.00 [4.85 ' 17/8 C
F 6.50 | N35 / ! : -
5 | L [
- B -
[ }, - =
- 6.75 J /‘ i - c.6.75m BGL Becoming very clayey with lenses of grey F
[ i t greer sandstone. [
—7.00 J,S i — 7.00m BGL Very dense and less clayey. —
N NS8 / ‘ i [
B - (Sherwood Sandstone Group : Residual Soil) &
~7.50 B ’ N N
[ 7.75 J / E [
+8.00 - {J,S,B b o -
L 9.00 |[NBU/ [ s
[ 127mm.1 / C [
= iy - =
3 :
: / E 5
[_9.00 J,S - I r_-_
5 NSO/ 15my 8.92 |7.90 1 [ 9.15 [ 31.24
EBE 19-%  F2278(, ) . 3
9 . - ark red brown, fine grained, poorly cemented, .
s g TCR . moderately weathered SANDSTONE, weak to very weak. [
— RUN 1 [
t 48% . i :
L SCR . L
5 22% - (continued on Sheet 2 of 2) [
Remarks:
(1) Borehole advanced by chiselling from 7.90m to G.15m BGL (22 hours).
(2) Water added to assist boring from 1.00m BGL.
{3) Hand Shear Vane performed in base of undisturbeZ sampies. Results given above.
® Soil too granular to perform test.
(4) Rotary coring commenced at 9.15m BGL, with coring diareter 72mm and air flush.
Local Grid Co-ordinates E:S069.5m N:11366.5m
BOREHOLE RECORD Contract No.
. . Scale 1 : 50 1176
E:E Aliied Exploration For explanation of symbols and abbreviations see Key Sheet
R .. Fig.
ch & Geotechnics Lid. Client: Morth Yorks Countw Zouncil (Bullen and Partners)
n, . 4
d Contract: . Ure Bridge




Boring Light Cable Percussion & Boring ™ 200mm (G.L. to B.00m BGL)
method(s) Rotary Pendant Attachment diameter (mm) 150mm (8.00 to 9.15m BGL) Record of
Boring : Casing 200mm (G.L. to 8.00m BGL) 1
quip t Pilcon Wayfarer 1500 diameter (mm) 150mm (8.00 to 8.92m BGL) BOREHOLE s
Ground level - Date R Sheet 2 of 2 )
Location Ripon {m 0 D) 40.39 Jcommenced 16.8.90 ¢
sl:':i':::etse::‘: Casing | Water E:l: . ODilevel | B
depth | depth Depth Description of Strata Depth X
Depth (m) | Type {m) (m) [Details m) . (m) s
[ IPIUN 1 RGD :'.'-.'j n :22/8 (Continued from Sheet 1 of 2) - - e
- cont 'd OQ . . | contd|Dark red brown, fine grained, poorly cemented, -
"_:g:g L] . F_ moderately weathered SANDSTONE, weak to very weak. -
[ ) : N (Triassic : Sherwood Sandstone) -
E _TCR SCR N - Detail -
. . uO . - o : . o
s fiuN 2 : 25% " - Very closely to closely spaced, horizontal, irregular,
[ RQD 5 s open, rough discontinuities, infilled with red brown, f
- 11.40 37% ot - fine sand. ;
11,50 o Se L 9.35 - 9.40m BGL Non-intact. [
TCR SCR |- ||~ Filter |- 9.40 - 9.45m BGL Oblique open fracture, inclined at [
s o8 |os |4 [ 60°. s
RoN 3 | on - d 10.30 - 10.45m BGL Non-intact. -
- P ol }.‘ i 10.45 - 10.53m BGL Completely weathered.
[ 12.40 S Y 11.40 - 12.40m BGL Possible sand layer. ;
12'110 ~ - 12.40 - 12.60m BGL Non-intact. ' -
- ter | ser Lol 12.60 : .F21.79
t 47% 4% |- - [ Grey green, fine grained, moderately well cemented, [
5 UN 4 RQD - SANDSTONE, moderately strong. -
- > - Detail: -
5 0% L Closely spaced, subhorizontal, irregular, open, -
13.40 13.40) rough, discontinuities. - 26.99
—13.40 TCR SCR N Dark red brown, thinly laminated, highly to completelyP
t~ 33¢ 20% - weathered, MUDSTONE, weak to moderately strong.
¥ UN 8 Detail: : : . [
= RQD = Close to medium spaced, horizontal, open, rough, -
a 36% F irregular discontinuities, with red.clay infilling [
[ 14.40 - 14.40|on fracture surfaces. ) - 25.99
- 13.55m BGL Oblique, open, rough fracture inclined [
[- = at 30°. . -
i ; 14.00 - 14.40m BGL Non-intact. B
:_ A End of Borehole X
o - -
L s a
C - F
- o -
- o -
| ; 5
- [ —
F * :
X [ [
5 - X
[ - =
i [ [
@ f f
! [ L
C C f
i - -
— - -
F : :
Remarks:
(1) Twin piezometer installed as shown, on completion of drilling.
BOREHOLE RECORD Contract No.
Allied Explorati Scale 1 : 50 1175
= ied Exploration For explanation of symbols and abbreviations see Key Sheet
n & Geofechnics Lid. Client: orth Yiruzs County Councii (Zullen and Partrars) Fig.
o 5
', Contract: tiew Ure Eridge




(1) Borehole advanced by chiselling from 10.00m - 11.60m BGL (1 hcur).
(2) ‘Haha Shear Vane performéd iIn base of undisturbed samples. Res:its given above.

& Soil too granular to perform test.

Local Grid Co-ordinates

E:5015m N:11325.0m

Boring ) Boring
method(s) Light Cable Percussion dlameter (mm) 200mm (G.L. to 18.00m BGL) Record of .
Boring Casing
equipment Pilcon Wayfarer 1500 diameter (nm)  200mm (G.L. to 10.72m BGL) . | BOREHOLE $2
- Ground level Date Sheet 1 of 2
Location Ripon (mOD) 33.74 . lcommenced  20.8.90 ¢ : )
Samples and
in sity tests__| Casing 2:': ODlevel | ®
depth Description of Strata Depth -
Depth P p e
Depth (m) | Type (m) (m) . (m) s
5 0.20 J 8 MADE GROUND (Dark brown, sandy topsoil, with many -
N . [ 0.40 | plant roots). R I 33.34
— 0.50 J - Medium dense, red brown, sl.ightly clayey fine to — -
u - .medium SAND, with some fine.to coarse .gravel. ;
B o 5
| - -
- 1.00 J,S - = , .
F N19 . X C
- . 1.60 32,14
[ 1.75 B 8 X Firm to stiff, thinly laminated, dark brown and red [
- > - brown, sandy silty CLAY, with some fine to coarse 3
- 2.00 - |U(60) 125" ) 1 - gravel, some silt and sand partings and occasional -
i 2.85 A1 - organic material. . 8
R ) o
E-2.50 J a - Sard - ¢.2.50m BGL Band of very stiff, red brown, very -
F 5,75 B . 7| Filter I sandy clay with some gravel. . [
— 3.00 - |u(70)® : - ~
L 3.5 : . - L
t— 3.50 J sl [ 350 [ 30.24
E 3.75 J = N _Stiff to very stiff, red brown, very sandy CLAY, [ '
I . [ with some sand layers and occasional gravel. R
— 4.00 - |u(65) |HSV . BIEE — : : =
& 4.45 121K/ m* : C C
= H.SO ~ — ':'
E u.75 v E F
[ 5.00 B, 1 = -
[ L Tipat [ [
L : 5. } 5
. . --15.50 [ [
N 5-50 ;é? "~ < | Benito- } N
- < 4 |nite [ "
- 44X Feltetsl .
— 6.00 J,S 1 6.00 — c.6.00m BGL Very sandy with grey green spots and —
[ N29 [ occasionally iaminated. [
[ - -
- - o
E 675 6.75 | DRY [ 6.75 C
I 6.75 | DRY F 21/8 [
- 7.00 J,S - —
i N38 - 5
[ 7.00-]8 / s L
. 7.50 Bad- | F
[ nin L
L 7.75 J [ [
- 8.00 J,S - 5
o N38 u o
L u
 8.00 - B B t
[ 8.50 / [ [
- - L:-
L 8.75 J C C
" 9.00 J,S o C
[ N103 N c.9.00m BGL Becoming very stiff. u
 9.00 - B [ 3
[ 9.50 / ' E
F 9.75 J -
[ 10.00 J,8 [ i
- N137 [
Remarks:

A
E.N

]

Allied Exploration

& Geotechnics Ltd.

BOREHOLE RECORD

Contract No.

New Ure Bridge

For explanation of symbols and abbreviations see Key Sheet
Client: torth Yorks County Council (Bullzn and Pariners) Fig.
Contract: s




Boring X Boring .
method(s) Light Cable Percussion dlameter (mm) 200mm (G.L. to 18.00m BGL) Record of
Boring Casin I
equipment Pilcon Wayfarer 1500 d.,meﬁmmm, ~ 200mm (G.L. to 10.72m BGL) BOREHOLE s2
Ground level Date . Sheet 2 of 2 )

Location Ripon (m O D) 33.74 commenced 20.8.90 (

Sauiutests | Casing | Water [Piezon e - 0D level

depth | depth |meter D‘: th Description of Strata ~ Depth

Depth(m) | Type | (m) (m) B ("‘:) . (m)

(As sheet 1 of 2)
Stiff to very stiff, red brown, very sandy CLAY,
with some sand layers and occasional gravel.

10.75 | 4
11.00 J,S
N105/
225mm
11.00 -{ B
11.50
11.75 J,S
N87
12.00 -| B
12.50
12.75 J
13.00 J,8
. N67
13.00 -| B
13.50
13.75 J
.00 | 4,8 Back-
) N107
14.00 -] B
14.50
14.75 J

. HSV
15.00 |U(100)[124KN/m?*

IIII[TIIIIffllT‘TﬁIﬁTﬂ‘lﬁ‘lﬁlllll(’!]“l'j]ﬁ‘l‘q'ﬁ'ﬁllllllll!lirl[TIT_r

AU LA

Illl]rﬁ!rrlll'vrvl'|1_I*I]1_'ll]IITIITIIllI‘rI.llI|lI'lllﬁ‘llﬁl]1lr‘llltﬁj’lﬁ'TTITr
I|ll‘||ﬁ(1_t_1ll‘rltl‘tllt‘||ll‘ll‘l‘ﬁﬁjlﬁlTTlt‘T‘ﬁll‘lt\'l‘tl(f“fl\l\!!!‘t11

15.50 J
15.75 | 4
HSV
16.00 0“20)119!01/11:’
16.50 { J
16.75 J
R HSV
17.00 - |u(120)f ot .
17.50 J
17.75- | g - h
10.72 | DRY 18.00 15.74
L
F E End of Borehole - t
- - 3
[ [
: : i
- - 2
s " :
Remarks:
(1) Borehole advanced by chiselling from 16.00m to :7.50m BGL.
(2) Borehole terminated at 18.00m BCL on clients irs:ruction. No rotary coring required.
13} Staondpipe piezometer installed on completion of boring. Details as shown above.
: BOREHOLE RECORD Contract No.
. | . Scale 1 : 50 1175 -
g Allied Exploration For explanation of symbols and abbreviations see Key Sheet .
. o Fig.
& Geotechnics Ltd. Client: Horth Yorks County ZTouncil (3uilar zni 2artners) s
'= Contract: Hew Ure Bridge




Boring Light Cable Percussion & Boring 200mm (C.L. to 12.85m BGL)
method{(s) Rotary Pendant Attachment diameter (mm) 150mm (12.85 to 18.25m BGL) Record of
Boring ' Casing 200mm (G.L. to 12.%40m BGL) ' ‘s
equipment Pilcon Wayfarer 1500 diameter(mm) 150mm (12.40 to 13.20m BGL) BOREHOLE - s3
Ground level Date . . : (Sheet 1 of 2 )
Location Ripon (m O D) 25.83 commenced _ 14.8.90
Samples and Casing Date 0D level ‘B
in situ tests and h H
depth Depth Description of Strata Dept &
Depth (m) | Type (m) (m) . {m) s
[ C TOPSOIL. (1)
[ [ . |
- 0.55 B 9.55 [ 25.28
L " 1.00 ; Firm, orange brown and grey, sandy silty CLAY, with } :—:—j
I. . . s .some organic matter. - [ ..-_"'._‘1
—1.05 - |u(29) |HSV Ny - [~
L 1.55 9UKN/m - 1.30 r2u.53 [==—
- n Firm, thinly laminated and fissured, brown to red -
[~ 1.60 J s brown, silty CLAY, with silt partings and grey silt [
A u veining. [
[ 2.00 - ju(22) |HSV - o
[ 2.45 13K/} C .
—2.55 J - [
" [ 2.90 - 22.93
'_‘3'00 - .J'S - Medium dense, red, silty fine to medium SAND, with o
- 3.45 N14 3 t some lenses of soft, red brown clay. *:
C 3.50 | orY [ |:| | - 3.50 [
n 3.50 [ DRY |1 ]: [ 15/8. -
i N K J|Sad [ : -
X HEERR 1z [
~4.00 - | J, REERE ol —
C 4.5l an KRARR i C
1 ARRNE X X
- A F -
C5.05 - | J, R - ~
[ 5.50 | N1} [ r
L 5.60 - | B E F
[ 6.00 : g
" - -
Es 15 - { 4,8 [ [
F - 6.60 | N13 ) - C
= =] . -
- 1 1] |Tpat F
I L)1 |-|6.80 C s 83
[ 7.00 - |4, “i M7 190 —
X 7.45 N1 < “dn X Soft, red browr, very sandy CLAY, with some zedium -
o |k t gravel. i
- A — T~
F < Bento- t F
g A Inite | [
8.00 - [u,B / mt‘. -
_E 8.60 Y - ¥
- 8.20 w 4 /‘{ - F
[ 8.60 - |4, < C C
[ 9.05 | N18 ARG r E
[ R , E_ ©.9.00m BGL Becoming firm and very silty, with some [
| 9.10 - | B \ [: cobbles and occasional boulders. t
F 9.45 < - . -
s A< K E
[9.55 - |uc100)# Hsv < -
- 10.00 - 18w <14 - 9.80 16.03
- /\< \ H (As sheet 2 of 2).
Remarks:
Description derived from drillers report.
{(2) Water added to assist boring from 3.50m BGL.
(3) No definite water strike observed but standing water encountered from ¢.0Cm BCL.
{(4) Hand -shear vane performed in base of undisturbed sa=ples. Results given above.
% Spjil to granular to perform test.
Local Grid Co-ordinates E:4969.7m N:11263.5m
BOREHOLE RECORD Contract No.
) ) Scale 1: 50 1176
Allied Exploration For explanation of symbols and abbreviations see Key Sheet
:- & Geotechnics Ltd. Ctient: North Yorks County Courcil iZulien and Sartners) Fig.
ca Contract:  wey yre Bridge 8




Baring Light Cable Percussion & Boring 200mm (G.L. to 12.85m BGL)
method(s) Rotary Pendant Attachment diameter (mm) 150mm (12.85_to 18.25m BGL Record of
Boring - Casing 200mm (G.L. to 12.40m BGL) s
equipment pPilcon Wayfarer 1500 diameter (mm) T5omm (12.40 to 13.20m BGL) BOREHOLE s3
. Ground level . Date . (Sheet 2 of 2 )
Location Ripon {m O D) 25.83 ]commenced -14.8.90
Tnshutests | Cesing | Water | Pieo>- and ' : ODlevel | 2
depth | depth | meter Deoth Description of Strata Depth g
Depth(m) | Type | (m) | (m) |Details pr _ _m) e
F 10.10 J - N Very dense, red brown, silty SAND, with bands of red [ S
[ ‘ - clay and some grey green veining and angular to K
- P subrounded gravel to cobble sized pieces of sandstone. I
o o o
- 10.70 - | U(130)] HSV S - C
[ 1n.as |102av/m? RN C ‘+
b .- . f— .
F11.25 J IR [ 11.35 [ 14,48
- 11.35 - | B L F . . -
—  11.60 - — Grey green, thickly laminated to thinly bedded, —
[ 11.65 - | B,CE B " moderately weathered, MUDSTONE, very weak to weak. L
[ 11.79 |50/140m] % " Detail: :
:-11.90 -| B RS N :‘ Very closely to closely spaced, horizontal, irregular,[
- 12.40 i rough, infilled with calcite, discontinuities, with
: [
- 12.55 - | B,C¥ g - bands of vesicular limestcne. -r
[ 12.85 |50/90m = [ c.14.40m BGL Calcareous bed 30mm thick. —
- 13.00 J,C O 5 14.30 - 14.85m BGL Highly fractured and non-intact. [
L h‘iO/})m] 12.40] 8.10 ol L 12.85/15.70 - 16.05m BGL Highly fractured and non-intact. -
- 13.15 I 12.40] 8.20 |.- “J|. F 1678 }16.47 - 16.51m BGL, 16.70 - 16.74m BGCL, 17.40 - 17.44m[
- '50 P . BGL and 17.60 - 17.64m BGL Calcareous bed.
320 L - L;- - 15.70 - 16.05m BGL, 16.10 - 16.20m BGL, 16.26 - 16.38n
e TCR SCR - BGL, 16.50 - 16.70m BGL and 17.65 - 18.25m BGL nghly B
o 9% 01 - fractured and non-intact. o
N RUN 1 [ (Permian : Roxby Formation) C
- RQD o . 2
o 0%, N s
- 14.30 : - -
[ 15,30 TCR SCR i |
- RQD 0% . i [
[ 14.85 13.20) 8.20 | *° L 14.85 "
F 14,85 13.20] 8.20 |~ - 1778 -
- TCR | SCR i C
5 RUN 3} og 0% - -
[ RQD - —
- 15.70 0% NI S C [
L 15.70 TCR  [SCR 0% - - || s -
b 16.05 | RUN 4| 1008 |raD 0] & ol
F 16.05 TCR  |SCR 0%|-. - - i
- RuN s | 1008 [RaD os| -.: - -
-16.60 - -
- 16.60 TCR | SCR i -
[ 56% 15% [ [
- RUN 6 | pop - L_
- 0% 8 s
F 17.50 - -
L 17.50 TCR SCR S L
- 8o% Lg ; [ X
[ RUN 7 | RQD A N s
- 01 o TRt o
L 18.25 13.20| 8.20 |. - .| [{18-20 [ 18.25 - 7.58
[ [ End of Borehole -
- ol o
X o :
i g F
[ . :
Remarks:
(1) Borehole advanced by chiselling from 9.00 - 9.40m BGL (2 hour).
(2) Borenole advanced by chiselling from 11.35 - 12.85m BGL {13 hcurs).
(3) Borehole continued by rotary coring from 13.20m BGL to 18.25m 3GL. with coring diameter 76mm and air-
(4) Piezometer installed on completion of drillirg, details as shown above. flush.
¥ Seating blows only.
BOREHOLE RECORD Contract No.
Al ' Scale 1 : 50 175
fed Exploration For explanation of symbols and abbreviations see Key Sheet
E: & Geotechnics Lid. Client: tarth Yorks County Council  ‘2ullen and Pzriners) Fio
) g
=) Conlract: ... tre Bridge




Boring Light Cable Percussion & Boring 200mm (G.L. to 11.75m BGL)
method(s) Rotary Pendant Attachment diameter (mm) 150mm (11.75 to 25.00m BGL) Record of
Boring ’ Casing 200mm (G.L. to 10.00m BGL) :
equipment Pilcon Wayfarer 1500 diameter (mm) 150mm (G.L. to 11.75m BGL) BOREHOLE: s
Ground leve! Date - 1
Location Ripon {m O D) 19.97 ] 14.8.90 (Sheet o3
TSI | Gosing | Watr [Pl oot oD et [ 2
depth | depth |zeter Depth Description of Strata Depth g
Depth (m) | Type | (m) (m) |Details o (m) (m) *
B = MADE GROUND (Brown, sandy topsoil, with many plant o
[ 0.20 J Cement [ 0,35 | roots). . [ 19.62
- 0.50 J ,[-— Firm, orange brown grey, sandy silty CLAY, with some -
[ N gravel sized pieces of coal. N
t . F F
- 1.00 - |U(35) | HSV — —
T 1.40 P8KN/m 18.67
[ 1o [R30 : i
r 1.50 r’_ Medium dense to dense, brown and grey, subangular to [
[-_ / — subrounded sandy medium to coarse GRAVEL, with some [
C 1.75 J : cobbles. N
a 1V : X
. — —
N - -
- y [ [
n ) 3 3
L— 3.00 B,C - L:_
5 N27 / L .
: -
i 3.50 | 2.00 3.50 [
o 3.50 [ 2.00 V] (1578 C
E 3.75. | 9 - -
— 4.00° B,C - -
[ N39 L1 [ -
- / - : T
— - —
[ 4.75 J Grarulad -
5,00 B,C Sidrl: s
[ V- ’ fin - -
[ NS0 L [ [
[ 5.75 J - p 5 8
- | ; -
- 6.00 B,C - -
C N19 i [
N [ -
i 1t g
— — —
E L  6.70 - 13.27
[ 6.80 J " Dense to very dense, red brown, subangular, sandy ;
|- 7.00 B,Y,C A - very clayey medium to coarse GRAVEL, with some -
i NST [ cobbles. r
g K 3 -
[ 7.75 J d - -
L 8.00 B,C “ - c.8.00m BCL Becoming less clayey. -
F N3 P - 8.30 11,67 b.;;io'
[ L 4 | {8.0 - . Very dense, brown and grey, subangular to rounded, o
- e I sana - slightly clayey sandy medium to coarse GRAVEL, with } e
C 8.75 J L dpiater F some cobbles. ) i b
L 9.00 B,C o | Tip at - . 5.5
- NS4 S at 2ol
- > =l em f - ‘OO
- L -9.50 10,47 5
[ 9.75 J [ Grey, thickly laminated, moderately weathered, L:
L 10.00 B,C - calcareous MUDSTONE, weak to very weak.
[ NoB8/225mh 10.00| 1.30 - F
Remarks: .
(1) Attempted Falling Head Permeability at 2.60m BGL. Unable to bring head of water to ground level.
Head reached 1.65m BGL. Water level dropped to 1.90m BGL after 20 minutes. (Standing Time 1 hour .
(2) Performed Falling Head Permeszbility a2t 4.S0m BGL. {1 hour!}.
(3) Hand Shear Vane performed in base of undisturbed sample. Result given above.
Local Grid Co-ordinates E:4936.7m N:11207.5m
BOREHOLE RECORD Contract No.
1R, lied Explorati Scale 1 : 50 11-:
- led Exploration For explanation of symbols and abbreviations see Key Sheet
L)
= & Geofechnics Ltd. Client: North Yorks Courty Council {Sullen and Partners) Fig
G5 r—
ontract: tlew Ure Eridge
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Boring Light Cable Percussion & Boring 200mm (G.L. to 11.75m BGL)
maethod(s) Rotary Pendant Attachment dclan‘leler(mm) 150mm _(11.75 to 25.00m BGL) Record of
Borin asing to 10.00m BGL .
equlp?nem Pilcon Wayfarer 1500 diameter (mm) fggé.'ﬁ fg t to 1?.9(5m BGLg BOREHOLE su
" Ground level Date ’
Location Ripon 0 D) (] 19.97 L g 14.8.90 - (Sheet 2 of 3 )
s:::‘g:xe:e:;‘: Casing | Water | Piezo- 2?.': . ODlevel | ¥
depth | depth | meter Depth Description of Strata Depth g
Depth (m) | Type (m) (m) |Details (m) L -(m) s
10.00 |2.70 [ 1678 | (as sheet 1.of 2)
/ - Grey, thickly laminated, moderately weathered, '[
I calcareous MUDSTONE, weak to very weak. [
10.75 J - Detail: ) L
.- . . 1 . T -|Closely 'spaced, subhorizontal, planar and irresilar, [
11.00 B,C X p— open, rough discontinuities infilled with calc::e -
FO/IJSm " crystals. "
) - 12.25 - 12.3'm BGL Discoloured and iron staire:. B
11.50 ,C,W . / - 12.31 - 12.43m BGL Open subvertical fracture_,” =
“bo/30m | 16.00] 4.15 E 11,75 . inclined at B80° with some calcite infill on -
1775 700 avs: fracture surfaces. Iron stained. '
TCR - 12.43 - 12.48m BGL Highly fractured and non-i:z:act. [
RUN 1| 100% [SCR 0% [ 12.48 - 12.55m BGL Vertical open fracture, ir:lined [
12.25 RQD 0% - at 90° infilled with calcite and iron L
12.25 TCR | SCR [ stained. ‘ [
83% 20% - 12.55 - 12.70m BGL Non-intact -
RUN 2f pop | If " 13.55 - 13.70m BGL Non-intact. i
13% O/ i 13.70 - 15.03m BGL Dark grey, completely weatz2red [
3.15 _1000qu Conent [~ ' to stiff clay. -
3.15 won | scn ?:m_ E (Permian : Roxby Formation) E
nite |- -
) 83% 46% ) Grout F E
RUN 3 [
RQD Ir . L ) s
348 | 167 / - o
- 1000mm B -
- 14,40 - -
[ 75,50 TCR_ |-SCR - [
o . 100% | 36% . L |
L RUN 4 RQD Ir ) B F
F 14.90 305 hi2/1000m F - C 4o
7490 [ 15.03 L
- g?g 35: RE - Red brown and grey, occasionally laminated, sl izht r
R f weathered, gypsiferous MUDSTONE, moderately st- . -
:P RUN 5 RQD Ir . ? (Permian : Roxby Formation} E-
3 65% Y4 / £ Detail: o
= 760mm - 15.03 - 15.21m BGL Completely weathered. -
- 16.15 d 15.21 - 16.70m BGL Very closely spaced, hori:z: -
E 16.15 N to subhorizontal, open rough disconti C
- - with calcite infilling and very closelr B
E TCR SCR / - spaced su?horizontal to oblique fibro.: :_'
97% | 82% [ gypsum veins. -
L . - 15.28 - 15.30m BGL Prominant fibrous gypsum <2in I
[~ RUN 61 ’ o inclined at 10°. o
- . 15.30 - 16.15m BGL Grey, gypsiferous mudston:z. -
£ RQD If / " 16.74m BGL Recrystallised gypsum. [
[ 55% 8/ - 16.96 - 16.99m BGL Horizontal, open dlscont-...- Ty ~
! 1000mm ; infilled with clay and calcite. E
L - 17.41m BGL Prominant fibrous gypsum vein 30mz thick.
- - Open fractures at 17.41 and 17.44m BGL. 9
18.15 - 18.25 - 18.3'm BGL Brecciated and non-intac:. F
s 18.15 [ 18.40 - 18.45m BGL Completely weathered to s:’: red [
- F—_ clay. o
[ TCR SCR u 18.49 - 18.52m BCL Prominant gypsum vein, inilined [
5 66% 43% - at 60°. -
[ N 18.53 - 18.71m BGL Very few gypsum veins. [
—~ RUN 7 — 19.00 - 19.20m BGL Completely weathered to re: clay.
r RQD | If ; Intact. [ .
5 40% 1/ - 19.20 - 19.60m BGL Solution Cavity. -
- 1000mm/ F_ 19.60 - 19.90m BGL Vertical, open fracture, :.=filled [
9 g with calcite, with zone of brecciatios 3t -
[ [ 19.90m BGL. i
19.90 s Continued on Sheet 3 of 3. F'—ﬁ -
Remarks:
(1) Borehole advanced by chiselling from 10.00 - 11.40m BGL {1 hcur).
(2) Borehole advanced by chiselling from 11.40 - 11.75m BGL (1 hcur).
{3) Borohole continucd by rotary coring from 11.75e 3GL to 25.00r 3GL, with coring c:imzter 76mm and air-
(4) Piezometer installed on completion of drilling, details as shcwn. . flush.
BOREHOLE RECORD Contract No.
. . Scale 1 : 50 1176
E: Allied Exploration For explanation of symbols and abbreviations see Key Sheet
'~ & Geotechnics Lid. Client: tlorth Yorks County Touncil {2ullen and Partners) Fig.
"
.‘= Contract: New Ure Bridge




Boring - 200mm (G.L. to 11.75m BGL)

LR LA

25.00

F25.00

Boring Light Cable Percussion &
method(s) Rotary Pendant Attachment diameter (mm) 150mm (11.75 to 25.00m BGL) Record of )
Boring Casing 200mm (G.L. to 10.00m BGL)
equipment - Pilcon Wayfarer 1500 diameter (mm) - 150mm (G.L. to 11.75m BGL) . BOREHOLE su :
Ground level Date : Sheet of 3
Location Ripon (mOD) 19.97 commenced  14.8.90 (Sheet 3 ) :
s;:':{:befe:?: Casing | Water | Plezo- 2:': ODlevel | ® |
depth | depth |meter Depth Description of Strata Depth 2 i
Depth (m) | Type {m) {(m) |Details (m) ' (m) L
o a Continued from Sheet 2 of 3. . N ’
- - 20.18 - 20.19m BGL Prominant fibrous gypsum vein - -J——':
- R SCR - with open fractures at 20.18 - 20.20m BGL. - —
'{CO 831 5 20.30 - 20.57m BGL Zone of solid gypsum showing E L]
E_ 00% 3® B - -secondary crystallisation at 20.42 - 20.52m | A AN
- - (Alabastrine gypsum). [ a0 —
n RUN 8 B 20.60m BGL Oblique open fracture inclined at 30° : “L
I . N and infilled. with soft red clay and gypsum. E —
N 20.90 - 20.95m BGL Mostly gypsum with very little + -
[~ RQD ,:;f [—' grey mudstone. - o al—y
- o C 20.95 - 21.39m BGL Very gypsiferous. _ ! T
X mn 5 21.45 - 22.16m BGL Alabastrine gypsum with veins of : . A
[ Cement. |- recrystallisation. - —
: and C 22.46 - 22.63m BGL Vertical gypsum veining. o
22.37 Bento- | 22.92m BGL Horizontal, open fracture infilled with [ N
F22.37 nite [ red clay. -
N aat | 23.15 .- 23.63m BGL Gypsum, intact. - x
9 F 24.00 - 24.10m BGL Completely weathered to soft red [ Ay
5 - clay. |- —
~ R SCR N 24.68 - 24.80m BCL Gypsum, intact. [~ =
R TC . L 24.87 - 24.91m BGL Non-intact, moderately weathered. —=
X oyg 79% L X
[ - B v
E s VT =
a ) R N L r
- RQD If - . -
! 8us s/ C X
- 1000mm [:— 5
[ ] a -
5 g v

~5-03 %

JLJLANL L LAY NS 0 LI A SR L L (A LN B DOLORLE B SRS (L R

LELELALEN R AL AR AN (RLALARLAN B LN N LA I 0 A LI L I LAY L BN B LA B B

£nd of Borehole

ﬁ‘ﬁﬁ‘jw‘hl]l\l']‘f‘ﬁﬁY"_rlT_]lfI TW‘VT‘T“(T‘fTV

Remarks:

G5

EIF Allied Exploration
'_
& Geotechnics Ltd.

BOREHOLE RECORD

Contract No.

1172

Fig. .

Scale 1 : 50
For explanation of symbols and abbreviations see Key Sheet
Client: Nortnh Yorks County Tiuncil (Bullen and Pariners)
Contract:

New Ure Bridge




Boring Light Cable Percussion & Boring 200mm (G.L. to 7.00m BGL)
method(s) Rotary Pendant Attachment diameter (mm) - Record of
Boring - Casing 200mm (G.L. to 7.00m BGL) )
equipment Pilcon Wayfarer 1500 diameter {mm) © 150mm (7.00 to 9.50m BGL) BOREHO.LE 55
Ground level . Date . (Sheet 1 of 3 )
Locatlon Ripon (m0D) 19.91 commenced - 28.8.90
Samples and Date : .
in situ tests Casing | Water and R ODlevel | 2
depth | depth Depth Description of Strata Depth 3
Depth (m) | Type (m) (m) (m) ] : . (m) s
[ I TOPSOIL. (1) X
" £0.75 L 19.16 {
L. . N | MADE -GROUND (Brown, slightly -clayey-sandy fill, with [ :
—1.00 - | B,Y - some organic material). —
- 1.50 t1.30 - 18.61
- f_ Firm, orange brown and grey, silty very sandy CLAY,
F 1.65 J,8 - with some grey, silt veining and occasional gravel. o
- N13 5 X
= - =
- 2.35 J 2. 40 C 17.51
o ) L Dense to very dense, red brown, subangular to -
B - subrounded, sandy fine to coarse GRAVEL, with some -
[ 2.80 - [s,C,W X ' y ’ :
L ;. cobbles.
[ 3.25 | NS2 - o
C n .
[ [ 5
= - -
2 . =
L [3.75 [ 16.16
- 3.80 - | B,C 3 . F
o y.25 | nu3 - Light grey green, moderately weathered, calcareous *-_
[ C MUDSTONE, weak. B
| L
L t {Permian : Roxby Formation) -
- - - 8
g - -
- . o o
; i -
- '5.00 | 2.80 F5.00 -
~5.00 - B,C -
F " 5.u5 | N52 5.00 }2.80 :29/8 :
: 3 3
i [ C
- 6.00 - B,C o L—
[ 6.45 | N89 N [
C [ [
L E C
- 7.00 - | J,C - -
[ 7.20 [{N5O/70mm - ;
 7.50 - B - o
[ 7.90 o [
[ 7.90- | J,c a 5
[ 8.00 INSO/‘SQnu.I.Bo ; [
- 8.00 TCR SCR — ROTARY CORING COMMENCED AT 8.00m BGL. —
. - ) R
E ues | 9% [ Detail: C
- RUN 1 - Very closely to closely spaced, subhorizontal, open, o
- RQD - rough, irregular infilled discontinuities. n
[ ¢} [ 8.00 - 9.00m BGL Non-intact, clacite infilling on r
L 9.00 s fracture surfaces. -
520 RUN 2 |TCR 758 |5k 0% 8.00 - 8.03m BGL Dolomitic limestone band. —
RO 0% E 9.10 - 9.20m BGL Subvertical open discontinuities E .
[ 9.20 r with caleite. Inclined at 80°.
- TCR | SCR L_ 9.20 - 9.30m BGL Dolomitic limestone band. -
i aun 3| O3 | 4P - 10.00 - 10.24m BGL Non-intact. E
- a5
B RD 123 - Continued on Sheet 2 of 3. 2
Remarks:
(1) Description derived from drillers report.
(2) Borehole advanced by chiselling from 2.45 - 2.75m BGL (2 hour).
{3) Borehole advanced by chiselling from %.00 - 5.85a-3GL (3 hour). :
(4) Commenced rotary coring at 8.00m BGL. Barrel becoming fast at ¢.9.20m BGL. Casing advanced by
percussive methods, with coring diameter 76mm. Flushing medium : Air.
(5) Borehole advanced by chiselling from 8.00 - 9.50m BGL (3 hours).
Local Grid Co-ordinates E:4940.0m N:11127.5m
BOREHOLE RECORD Contract No.
Allied Exolorafi Scale 1 : 50 117e
mm Allied Exploration For explanation of symbols and abbreviations see Key Sheet
:.‘ & Geotechnics Lid. Client: torth Yorks County Council (Sullen and Partners) Fig.
E‘: Contract: 13
. Jdew Ure Bridge




Boring Light Cable Percussion & Boring 2.00mm (G.L. to 7.00m BGL)
method(s} Rotary Pendant Attachment diameter (mm) - Record of
Boring Casing 200mm (G.L. to 7.00m BGL) .
equipment Pilcon Wayfarer 1500 diameter (mm)  150m=m (7.00 to 9.50m BGL) BOREHOLE" s5
. Ground level Date R ’ Sheet 2 of 3
Location Ripom (mO D). 19.91 commenced 28.8.90 ¢ : )
les and j i
Snou teats | Casing | water 2:,': ODlevel | ©
depth | depth Depth Description of Strata Depth s
Depth (m) | Type (m) {m) (m) - (m) °
- RUN 3 If22 Continued from Sheet 1 of 2. ——]
:10 uo cont'd [1000mm [ 10.30 - 10.50m BGL Completely weathered to dark
. | 10.50 grey clay. - F9-l”
}-10. 40
C TCR SCR : Dark grey, moderately weathered, gypsifercus [
5 283 | 48 - MUDSTONE, weak. Very closely to closely spaced, T
= - subhorizontal to oblique fibrous gypsum veins. -
s RUN 4 F . -
- RQD - -
- 29% L_ [
-12.00 [ 12.00 Fr.01
. 12.00 - L
- L Dark red brown and dark grey, thinly laminated, L
5 N completely to moderately weathered, gypsiferous F
[ [ MUDSTONE, moderately weak. =
g C Detail: C
[ TCR .SCR s Very closely to medium spaced, horizontal to o
L 78% 493 - subhorizontal, open rough irregular infilled, -
[ i discontinuities. : "
B t 12.00 - 12.03m BGL - Fibrous gypsum vein. -
- RUN S - 12.03 - 12.15m BGL Completely weathered. [
i . [ 12.20m BGL Some secondary crystallisation. |-
[ RQD Ir 5 12.68 - 12.69m BGL Prominant fibrous gypsum. [
[ 64z 12/ o 12.72 - 12.74m BGL Prominant fibrous gypsum vein -
C 1000mm C inclined at 20°. : [
- i 13.00 - 13.05m BGL Prominant gypsum vein with -
L - horizontal fractures at 13.00 and 13.05m BGL. X
[~ [~ 13.38 - 13.47m BGL Completely weathered to red clay.[~
R 13.85 - 13.86m BGL Gypsum vein inclined at 30°. -
N E 13.90 - 15.00m BGL Completely weathered. F
15.00 o 15.00 - 15.04m BGL Gypsum vein. o
- 15.00 TCR SCR H 15.04 - 15.15m BGL Extremely closely spaced t
[ RUN & | 100% [ 422 s subhorizontal gypsum veins. [
- RQD | If 6/ r 15.15 - 15.17m BGL Gypsum vein. L
15,70 423 [1000mm - 15.25 - 15.70m BGL Grey mudstone. n
15.70 - 15.70 - 15.95m BGL Highly to completely weathered -
5 TCR SCR, [ 15.95 and non-intact. I 3.96
= y = F—
N 8% 0% - Dark red, coarse grained, well cemented, zDcderately - A i
L RUN 7 RQD L weathered, Breccio-CONGLOMERATE, moderately strong. [ [0}
~ 01 B Very closely to closely spaced, open horizontal = . »
| - . : s P e s - -
[16.75 r rough irregular discontinuities. - o) o
- , - - *s
[_‘6'75 TCR | SCR 17.00 C 5,01 o 8
" RUN 8 8ug 15% i R
L RQD L Red brown and grey, slightly weathered to moderately [
8 22% E weathered, gypsiferous MUDSTONE. -
17, 5
- 1; 2: 5 Detail: r_
t N X Close to medium spaced, horizontal to oblique, open, |
[ TC R i irregular rough, occasionally infilled discontimities] ALy
- uR 3 - 17.50 - 17.55m BGL Non-intact. = ==
F 74T | 53% - 17.70 - 17.80m BGL Non-intact. 4 C
N - 17.70 - 18.03m BGL Alabastrine Gypsum. o
- RUN 9 t'_ 18.03 - 18.30m BGL Red mudstone, with extremely .
[ - . R ¢ s closely spaced gypsum veins. - v
- GgD g/ X 18.30 - 18.56m BGL Non-intact and brecciated. F
F . : 0 [ 18.56 - 18.60m BGL Non-intact. o Y
3 1000mm i 18.60 - 20.20m BGL Gypsum. C "
- E- [ =
i F— Continued on Sheet 3 of 3. r <
Remarks:
(1) Boring completed at 8.00m BGL and hole continued using rotary coring techniques, using
coring diameter 76mm and air flush. .
{2} Cn completion of drilling, hole backflilled with cement:bentonite grout, iremiel down the
borehole.
A BOREHOLE RECORD Contract No.
I'®  , lied Explorati Scale 1 : 50 1176
o Alled Exploration For explanation of symbols and abbreviations see Key Sheet
1)
c{'l. & Geotechnics L!d' Client: Nor:h Yorks County Ccuncil (Bullen and Par:ners:! Fig.
18
Conlract: v iire Bridge




Boring Light Cable Percussion & - | Boring 200mm (G.L. to 7.00m BGL) ‘
method(s) Rotary Pendant Attachment diameter (mm) - Record of
Boring . . Casing 200mm (G.L. to 7.00m BGL) L
equipment Pilcon Wayfarer 1500 diameter (mm) 150mm (7.00 to 9.50m BGL) BOREHO E~ S5
Groundlevel - Date (Sheet 3 of 3 )
Location Ripon {m 0 D) 19.91 commenced. _ 28-8.90
sl:r:i‘::letse:;‘: Casing | Water '::": ODlevel | T
depth | depth Depth Description of Strata Depth e
Depth (m) | Type {m) (m) (m) (m) ]
RON
20.20 cont,'?d Continued from Sheet 2 of 3. . L:
| 20.20 20.20 - 20.40m BCL Grey, moderately weathered, -
[ . mudstone, with some brecciation. [_
[ 20.48 - 20.75m BCL Vertical gypsum vein Som
- diameter. C
B 21.96 ~ 22.00m BGL .Non-intact. -
- 23.53 - 23.59m BGL Non-intact. ~
C TCR | SCR 23.60 - 24.15m BGL Alabastrine gypsum. -
- 100% 913 24.27m BGL Open fracture inclined at 30°. i
t 24.46 - 24.62m BGL Completely weathered to red clay.—
i RUN 10 24.62 - 25.00m BGL Alabastrine gypsum. : N
a RQD | If [
. 77% 5/ =
. 1000mm E
3 3
[23.15 [
" 23.15 -
_F TCR | SCR r =
[ 1002 | 88% - —
'_" RUN 11 - .-‘-C-J—
[ RQD if [
- 593 L 6/ f_
[ - 000mm [ -
L - L
[
[ - . =
-25.10 .10 . -5.12 =

LS I B L L B MALN L L A L AL LB BN SO NN S BRLAN NNLUNL AN NRLEN R RLALELAR LI B

End of Borehole

.

ll"I'l]ll"'lll"ll['ll"||'l"TTI|",II|l'||l| l’_T_‘lll]"|'1’|'1_'_I|l'TlA"—'ilIlll'Tﬁ"l‘l"r","—rllll
[t . . '

|v;||llTvl!vvl|vv'lll|r|IlvirTlllllvtlilvle]W‘l—v

Remarks:

BOREHOLE RECORD

Contract No.

Q Scale 1 : 50 .

- - v . 117
Allied Exploration For explanation of symbols and abbreviations see Key Sheet

~ Geotechnics Lid. Client: Hortn 7s-zs County Council! (Zullien and Partrers} Fig.

) 2
G: Contract: Mew Ure Zridge




Local Crid Co-ordinates E:4932m N:11112.8m

Boring Light Cable Percussion & Boring " 200mm (G.L. to 9.00m BRB)
methodi(s) Rotary Pendant Attachment diameter (mm) 150mm (9.00 to 15.60m BRB) Record of
8Boring : Casing 200mm (G.L..to 9.00m BRB)
equipment Pilcon Wayfarer 1500 diameter (mm) 150mm (9.00 to 12.70m BRB) BOREHOLE s¢
. » River Bed Level - |Date . (Sheet 1 of 3 )
Locatlon Ripon (m OD) 16.40 commenced-_10.9.90
1 d .
si:':i‘::tse:;‘s Casing | Water ) l:‘::: ) ODlevel -] ®
- depth | depth Depth Description of Strata ’ Depth | S
Depth (m) | Type (m) (m) ) (m) ) (m) ®
N 1079 - N
L L Medium dense, brown, clayey sandy predominantly [
- N fine to medium subangular to subrounded GRAVEL. N
- - ’ -
| L . [
+0.90 - | B;C T :
— 1.35 | N25 ~ —
! - . -
:.2,00 - B,C - Becoming very silty very gravelly SAND/very silty :-
" 2.45 N17 ; very sandy GRAVEL, with occasional firm, brown clay [
- + pockets and organic material (decomposed timber) at |}
- - ¢.2.00m Below River Bed (BRB). -
- E -
u 3.10 - | B,C o Becoming dense, light brown, very sandy predominantlyl
- 3.55 | Nu8 - fine to medium subrounded to rounded GRAVEL, with -
- N occasional cobbles at c.3.10m BRB. X
= - . =
- - ¥
-4.00 - | B,C R _ —
N 4.u5 ¢ N43 i . :_
[ t’ o
L f:' 5 .
[ 5.00 - | B,C 5.00 , 11.40
E 5.50 | 50/ [ Very dense, light reddish brown, subangular to -
- 75mm - subrounded, fine to .coarse cemented GRAVEL. o
L L B
[ 6.05 - | B,C - o
N 6.20 [NSO/ - * -
B 60mm 8 -
C - .
r 7.10 - | B,C o ’; 5
L 7.45 |NS0/ (&1 L L
[ 50mm | 7.53 | 0.50 [7.50 . -
3 ~[9.5c ] 0.80 - 11/9 C
[ 8.10 - | B,C n —
8.35 | 50/ ! . s
E 50mm [
- -
C [ [
[ 9.05 - | B,C [ C
F 9.35 | 50/ ' C
s 20mm [ N
= = N
- | }.
- - r
- L =
- 10.0Z j 1.00 - 10.00 F
Remarks:
(1) Falling Head Permeability test carried out at 2.80m BRB (1 hour).
(2) Borehols advanced by chiselling from 2.75 - 3.10m BRB (2 hour).
(3) Borehole advanced by chiselling from 5.00 - 7.50m_BGL (3} hours).
(4) Borehols advanced by chiselling from 7.50 - 9.00m BRB (32 hours).
(5) Borehole advanced by chiselling from 9.00 - 10.00m BRB (2 hour).
(€) Water level above =~iver bed.

BOREHOLE RECORD Comrect No.
. . Scale 1 : 50 1176
— Allied Exploration For explanation of symbols and abbreviations see Key Sheet
: & Geotechnics Ltd. Client: Garth Yorks Caunty Coumzil {Bullen and Partners) Fig.
-
G’ Contract: tiew Ure Bridge




Boring Light Cable Percussion & Boring 200mm (G.L. to 9.00m BRB)
method(s} Rotary Pendant Attachment diameter (mm) 150mm (9.00 to 15.60m BRB) Record of
Boring - Casing 200mm {G.L. to 9.00m BRB)
equipment Pilcon Wayfarer 1500 diameter (mm) 150mm (9.00 to 12.70m BRB) BOREHOLE_ S6
River Bed Level Date . (Sheet 2 of 3 )
Location Ripon (m00) 16.40 commenced - _ 10.9.90 -
e | cosig water B ‘ :
depth | depth Depth Description of Strata Depth
Depth (m) | Type [ (m) | (m) I e : ' . m
. 10.00 -] B,C .
t 10.35|N50/ F As sheet 1 of 3. -
X 30mm 2 Very dense, light reddish brown, subangular to s
- N subrounded, fine to coarse cemented GRAVEL. -
- . L
[ 11.05 -} B,C [:_ -
' 11.40|N50/ s N
5 20mm [ i
X . [
: E :
- F -
i - :
s - o
[ 13.55 -| B,C - [
g - 13.70 NSO/ A R
X 40mm [ L
- - . R
a = -
s s L
E [ 14.85 [ 1.55
‘_" 15.00 J o Pale grey white, slightly weathered, alabastrine -
- . o GYPSUM, strong,interbedded with red brcwn, ;
[ 15.50 -| J,C E occasionally thinly laminated, weathered, silty [
- 15.60 [50/30m 5 MUDSTCNE, moderately weak. ~
L 15.60 TCR | SCR u : ' [
o RUN 1 {20% Uy [ Detail: i
[ = 15.60 - 16.10m BRB Narrow irregular gypsum veining N
16.10 RQD 0%
16.10 - within mudstone. [
F . E 16.10 - 16.46m BRB Occasional grey mudstone [
8 [ laminations within alabastrine gypsum. o
o TCR SCR X 16.46 - 16.83m BRB Moderately weathered mudstone,’ -
5 88% 80% s with clay infilling, closely spaced -
[ . L horizontal fractures. 5
o RUN 2 o 16.83 - 18.23m BRB Alabastrine gypsum with occasionall™
8 RQD L minor dissolution pockets. -
[ 72% [ 18.22 - 18.28m BRB Non-intact alabastrine gypsum. A
- N 18.28 -~ 18.54m BRB Alabastrine gypsum, with -
N 8 occasional grey mudstone laminations, closely[
- s spaced, horizontal, rough fractures with some |
L 18.10 - clay infilling. -
18.10 [ 18.80 - 18.85m BRB Collapse brecciation within gypsum-
[ : TCR SCR [ and mudstone. "
- 97% 60% 8 18.85 - 18.95m BRB Completely weathered mudstone. 3
. RUN 3 N 19.00 - 19.32m BRB Alabastrine gypsum with occasionall”
[ RQD 5 irregular veins of recrystallisation. L
[ 19.00 27% - 19.32 - 19.39m BRB Completely weathered mudstone. [
19'00' - 19.39 -~ 19.70m BRB Collapse brecciation with mudstonef~
[ " « . and gypsum, clay infilling closely spaced ;
L TCR SCR L horizontal fractures. L
a RUN 8 1008 | 8ug - 19.70 - 19.74m BRB Non-intact. [
L RQD L 19.74 ~ 20.30m BRB Collapse brecciation with mudstonef
E 533 F and gypsum, clay infilling closely spaced A
- horizontal fractures. -
Remarks:
(1) Borehole advanced by chiselling from 10.2C - 11.50m BRB (32 hours).
(2) Borehole advanced by chiselling from 11.5G - 14.10m BRB (4} hours).
(3) Borehole continued by rotary coring techrigues from 15.60m BRB, with coring Ziameter 76mm and
air {lush.
BOREHOLE RECORD Contract No.
Alli . Scale 1 : 50 1176
E:= ied Exploration For explanation of symbols and abbreviations see Key Sheet
'™ & Geotechnics Lid. Client: North Yorks £zunty Council! (Bullen and Partners) Fig.
p) 17
.= Contract: New Ure Briizs




Boring Light Cable Percussion & Boring ~200mm (G.L. to 17.00m BRB)
method(s) Rotary Pendant Attachment dismeter (mm) 150mm (17.00 to 26.50m BRB) Record of
Boring Casing . 200mm (G.L. to 16.20m BRB)
equipment Pilcon Wayfarer 1500 - diameter (mm) 150mm (16.20 to 26.50m BRB) BOREHOLE s7
River Bed Level Date ¢ 4
Location Ripon . (mOD) Sec66 o nenced . 3-9.90 (Sheet 3 o )
Sampl d
AnHoeand | Casing | water s ~ ovieel | 2
depth | depth Depth Description of Strata . ' Depth g
Depth (m) | Type | (m) (m) (m) : (m) 3
- 20.00 - 1 B,C - (As sheet 2 of 4) - ¥
[ 5 s Fors
[ 20.15 |50/ o i 1 C]
8 65mm N Very dense, light brown, subangular to subrounded [ Q
- - fine to coarse, calcareous cemented GRAVEL. -
F-20.95 -4, - + T
| 21.07 } NS0/ s [
[ 35mm : I
|- 21.25 - | B R L
- 21.8 — —
p 2 : :
= [ L
| 22.10 - | B,C - [
- 22.25 | NS0/ o 1
- 60mm - t
[ (1 [ [
- 23.00}1 0.50 - 23.00 "
-23.05 - | J,C 0.50 7/9 o
- 23.15 /50y 23,30 - -6.64
23230 - [B (1) F23 3 -
- 23.60 [-23.60 Very stiff, green grey, silty CLAY. —-6.911'
i [ Very dense,. light ‘brown, SAND, with many angular to T ’
- 24.00 - | B,C [ subrounded, medium to coarse gravel, occasionally s
a2y 50 INBO/‘D : - ..cemented and occasional cobbles..- .- . t
- - -
[ | 2u.80 - -8.14
[ 24.85 J u
[ 25.00 - | B,C [ Stiff, green grey/red grey, silty CLAY, with =
[ 25.30 ?‘88"50“!‘ i occasional Vt‘ir_xe to.medium subangular to subrouncded |
L [ gravel and white fibrous gypsum. t
N - 3
[ [ 25. [ -9.09
[ 25.75 - | B F 5-15 - F
26.00 - Pale grey white, slightly weathered, alabastrine L
26.00 - | J,C [ GYPSUM, strong, interbedded with red brown, o
:262?}51 J/C - occasionally thinly laminated, weathered, silty i
L 626'18 '/ 2 MUDSTONE, moderately weak. 2
- 26. : 5
[ 30 [ Detail: g
N TCR SCR T 26.70 - 26.91m BRB Moderately to highly weathered B
- 56% 20% . mudstone, with irregular gypsum veining. -
X r 26.91 - 27.11m BRB Collapse brecciation of mudstone [ _
C RUN 1 [ and gypsum. : s -9
- RQD NI + 27.11 - 28.10m BRB Non-intact mudstone. t 0-0
- ng ™~ 28.58 - 29.70m BRB Alabastrine gypsum with irregular [ o-
[ [ recrystallisation veins. Showing partial 5
- - water dissolution at 28.58m BRB. L 4-¢
~28.10 — 29.70 - 29.75m BRB Highly weathered grey silty — “o-
- 28.10 - mudstone, with occasional subhorizontal - -
- [ gypsum veining. - r 0-9
F TCR SCR - 29.75 - 31.35m BRB Non-intact highly to completely -
78% 591 [ weathered red/grey mudstone. [ —Q-
“ X ) - o—0
C RUN. 2 - -
C RQD | NI i [~ Q-
[ 59% E ’ i 10—
F 29.70 y - -
9.70 A r =90
- RUN 3 (cont'J on shpet 4 of 4) | Continued on Sheet 4 of U, - -0~
Remarks:
(1) Depth to water above river bed.
(2) Borehole advanced by chiselling from 23.00 - 26.50m BRB (4% hours).
(3) Borehole continued by rotary coring from 26.50m ERB, with coring diameter 76mm and air flush
BOREHOLE RECORD Contract No.
& . . Scale 1 : 50 1176
mm Allied Exploration For explanation of symbols and abbreviations see Key Sheet
'l‘ & Geotechnics Lid. Client: tlorth 7-rxs County Zouncil (2ullen ang Pariners) Fig.
E:: . Contract: - . e zridge 21




Boring Light Cable Percussion & Boring 200mm (G.L. to 17.00m BRB)

method(s) Rotary Pendant Attachment diameter (mm) 150mm (17.00 to 26.50m BRB) Record of

Boring ~ Casing ' 200mm (G.L. to 16.20m BRB)

equipment Pilcon Wayfarer 1500 diameter (mm) 150mm (16.20 to 26.50m BRB) BOREHOLE_S'I

iver Bed Level Date . Sheet U4 of 4

Location Ripon {m O D) 16.66 commenced . 3.9.90 ¢ !

Si:r:i;::'e'se:?: Casing | Water 2::: ODlevel |. B
depth | depth Depth Description of Strata Depth | 8

Depth (m) | Type | (m) (m} m) (m) e

t TCR SCR k Continued from Sheet 3 of U.. - AO;

- 7% 308 N 31.35 - 31.50m BRB Collapse brecciation with mudstonel -

- RUN 3 . o and gypsum. L_ —Q -

- contd| pap | NI - - -0

- 0% ’ o - Q-

. . : [ 0-%

i s 1-o-
31.50 -31.50 [-14.84 |35

LR SN BLAD B LEY (LA AL A L LA B LR LA L L L L LA L LML (L A 20 UL S AR LA ML LN NI SR N AR AR NI

End of Borehole
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Remarks:

E.—
o
==

! Allied Exploration

& Geotechnics Ltd.

- BOREHOLE RECORD

Contract No.

Scale 1 : 50 1176
For explanation of symbols and abbreviations see Key Sheet
Client: Horth Yorks Countw Zouncil (Builien and Partners) Fig.
- 22
_ Contract: h

Mew Ure Bridge




Boring 250mm(G.L. to 14.70m BGL)150(19.00 to

Boring Light Cable Percussion &
methodis) Rotary Pendant Attachment diameter (mm)200( 14.70 to 19.00m BGL) 20.00m BGL)Y Record of
Boring : Casing 250mm(G.L. to 14.70m BGL)150(19.00 to
equipment Pilcon Wayfarer 1500 diameter (nm)200( 14.70 to 19.00m BGL) 20.00m BGL 3 BOREHOLE s8
Ground level Date . Sheet 1 of 3
Location Ripon (moD) 20.54 commenced - 3-9-90 ) )
Samples and ’ . £ Date
in situ tests (iasltlg Water and . O D leve!
pth | depth Depth Description of Strata Depth
Depth (m) | Type {m) (m) [Details Vandal (m) {m)
. Proof | 3/9 ) :
L Oover | TOPSOIL (Loose, dark-brown, slightly clayey silty 5
X / X fine sand, with occasional fine rounded gravel, "
[~ 0.50 B | = organic material (roots and rootlets) and silt sands)|-
F 00 3,8 IPld : L_
— 1. - y V f—
[ 1.45 N9 y N L
[ ) A .60 [ 18.94
" 1.75 A : Medium dense, brown, slightly clayey silty very C
- - gravelly fine to medium SAND, with occasional g
__2'00 - B,C - organic material (rootlets). Gravels are fine %o L
- 2.45 N20 d - coarse subangular to subrounded. 8
r ] Cement [ X
N 1 ad - -
- Bento- [
[ 2.75 J ’ nite | &
;3.00 - . A Graut- [ Becoming dense, light brown, very sandy GRAVEL/very -
[ 3.u5 NU1 v [ gravelly SAND at c¢.3.00m BGL. Gravels are fine to. [
5 - coarse angular to rounded. -
- < » _ : _ -
E 3.75 “ E Becoming medium dense, brown, very sandy fine to a
’ d coarse angular to rounded GRAVEL, with occasional -
[ 4.00 - B,C - soft brown red brown, silty clay pockets at ¢.3.75m [~
[ 4.45 N13 - BGL. [
~ - : [
C | C [
- q o s
[ 4.75 - L
3 A o : o
-5.00 - B, (2) A - Becoming light grey brown, very gravelly fine tc =
[ 5.45 N4 5.00 y 8 coarse SAND, with occasional soft brown silty clay L
F - B pockets at ¢.5.00m BGL. [
T 2 [ [
[ 5.75 J V d L 3
:6.00 - R [ Becoming very sandy predominantly fine to mediuz -
[ 6.45 | N16 | i subrounded to rounded GRAVEL at ¢.6.00m BGL. X
¥ % ' "
o d - o
 6.75 J A N [
L-7.00 - B,C d t_— Becoming loose very gravelly SAND at ¢.7.00m BG.. t—
[ 7.5 | N8 d r S i
i " - [
- HAH7e F f
F 7.75 |Snd p -
L "{Filter | 5
~8.00 - B,C K — Becoming medium dense, sardy predominantly mediuc =
- 8.u5 | N2S - N subrounded to rounded GRAVEL at ¢.8.00m BGL. [
s JTip at | : L
- :ls.s0 [B.50 - 12.04
t ) N Very dense, light red brcwn, subangular to sub- "
- 8.75 J 1 - rounded, fine to coarse cemented GRAVEL. 3
- Carent. |- L
—9.00 B,C / and b= -
s / 5 5
- "'gm 9.30 |3.30 Berto- 19. 30 :
- .30 .20 - 4/ -
[ 9.30 |3 » [ 9 o
F 9.75 J / E [
Remarks:

(1) Water added to assist drilling from 1.60m BGL.

(2) Groundwater encountéred at c¢.5.00m BGL.

(3) Performed Falling Head Permeability test at 7.60m 3GL (1.hour:.
(4) Borehole advanced by chiselling from 9.00 - 9.30m 2GL (1 hour:.

Local Crid Co-ordinates

E:4924.6m N:11079.0m

&

lam Allied Exploration

BOREHOLE RECORD
Scale 1 : 50

For explanation of symbols and abbreviations see Key Sheet

Contract No.

1176

== o Geotechnics Lid. Client:

North Yorks County Zourcil {Bullzn and Partrers)

Fig.

Contract:

Hew Ure Bridge

[a%3
)




Boring Light Cable Percussion & 8oring 250mn(G.L. to 17.50m BGL)150(19.00 to
method(s) Rotary Pendant Attachment diameter (mm)200(14.70 to 19.00m BGL)  20.00m BGL)| Record of
Boring - Casing 250mm(G.L. to 17.50m BGL)150(19.00 to
equipment Pilcon Wayfarer 1500 diameter (mmP00(14.70 to 19.00m BGL) . 20.00m BGL) BOREHOLE s8
. - Ground level - Date . - (Sheet 2 of 3 )
Location Ripon (moo) 20.54 commenced - 3.9.90
d y : ;
S‘:r:me(se::\s Casing | Water | Piezo- '::l: . — 00 levet
depth | depth |meter Depth Description of Strata Depth
Depth (m) | Type | (m) (m) {petails (m) (m)
X lo;gou; :;gz X (As sheet 1 of 3) r
[ C Very dense, light red brown, subangular to C
— r E subrounded, fine to coarse calcareous cemented =
1060 14 / : GRAVEL '
F 10,75 | J [ ) , F
L‘H.OO -1}8,C L —
T 11.20 | 98/ % [ N
i 200mm / I ‘:
- 2 ]
L 11.75 s C
L - F
—12.00 - | B,C y - -
[ 12.U5 | N85 / F -
E 12.75 | J t [
o 12.90 |2.98 - 13.00 [
13.00 W . -
13.00 - | B,c [13.00 ]3.20 f :5/9 :
- 13.50 | 93/ / C [
- 200zm - -
[ 13.60 19 - C
[ 13.75 |J . | - [
[ 14.00" |B,C- / ' E - a
n 50/ - -
25mm -
X C 3
' % PR [
- A F 3
o 15.00 B,C Bento- [ -
5 508/ nite L -
- 38mm oot | -
[ 16.00 |B.® F 16.00 - 4.54
" d u Firm to stiff, red brown, silty CLAY, with i
B / B occasional fine to medium subrounded gravel. B
- HSV - -
L 16.50 - J(40) , -
[ 16.95 3ivn’ i 3
E_n 00 {J / 1 F 17.00 r_3.54
[ [ Red brown, with occasional green bands, occasionally C
' R ; thinly laminated, highly weathered MUDSTONE, very -
PW.SO - LU(60Y HSV | — weak, with occasional veins of white fibrous gypsum. [~
[ 17.95 HKN/m? ﬂ - i
L [ [
- 18.00 J - -
: L} | / { : :
|- 18.50 (50) | HSV = -
F - e/’ E -
- 19.00 { 3.70 L L 19.00 s
— 19.00 -
- 19-0 J 19.00 | 3.20 / [ 6/9 C
5 . L -
[ 19.50 | 4.8 i - -
r 50/ !
[ 19.75 - |60mm v t,: Becoming moderately weathered, moderately strong [
B 20.00{ B - 20.00| at 19.75m BGL. -
Remarks: .
(1) Borehole advanced by chiselling from 13.00 - 16.00m BGL.
(2) Performed Falling Head Permeability test at 13.00m BGL (45 minutes).
(3) Hand Shear Vane performed in base of undisturted samples. Results given above.
BOREHOLE RECORD Contract No.
. . Scale 1 : 50 1ie:
= Allied Exploration For explanation of symbols and abbreviations see Key Sheet L
& Geotechnics Ltd. Client: Morth Yorks County Ceuncil! (Bullen and Partners) Fig.
- ze
', Contract: tlew Yre Bridge




Boring Light Cable Percussion & Boring 250mm(G.L. to 1&.70m BGL)150(19.00 to
method(s) Rotary Pendant Attachment diameter (mm)200( 14.70 to 19.00m BGL)  20.00m BGL)] Record of
Boring Casing 250mm(G.L. to 14.70m BGL)150(19.00 to 3
equipment Pilcon Wayfarer 1500 diameter (mmi00( 14,70 to 19.00m BGL) 20.00m 8or)| BOREHOLE S8
Ground level Date : (Sheet 3 of 3 )
Location Ripon (m O D) 20.54 commenced  3.9.90 -
s;':!::f;::‘: Casing | Water | Piezo- 2:: ) ODlevel | ©
depth | depth |oeter Depth Description of Strata Depth e
Depth (m) | Type | (m) | (m) |Details e (m) ®
p 20.00 TCR | SCR Y Continued from Sheet 2 of 3. [ 6-0
- 96% | 75% t . - 4-
o RUN 1 d . White grey, slightly weatXered, alabastrine GYPSUM, |- 6-0
= RQD_. / i strong, interbedded with red brown, occasionally [
i 28% - thinly laminated, moderately weathered, silty s 1-9-
'_21.10 ' A o MUDSTONE, moderately weax. - - 6_0
[ 21.10 : : Detail: - o
5 / - B 20.00 - 20.45m BGL Brecciztion of mudstone and o
- = gypsum withih alatastrine gypsum. - -4
S - 20.45 - 20.83m BGL Modera:ely to highly weathered r _
i ] C red brown mudstone, claosely spaced, - -0
o TcrR | scr / E_ horizontal to subnorizontal fractures and - 6-9%
F 93% | 8ug L subhorizontal veins of gypsum. X
s Cementt: | 20.83 - 22.10m BGL Alabas:rine gypsum with occasionalf -0~
R LA and o irregular recrystallisation veins and thin 9 -6
- RUN 2 Bento- |— laminations of grey silty mudstone. [~ -
[ / mite [ Fractures open, irnclined 30° moderately L -4-
- RQD Graut smooth showing sigzns of water dissolution. [
- 66% [ 22.10 - 22.23m BGL Modera:tely weathered mudstone. - 6
o . | [ 22.53 - 22.89m BGL»Occasi:nal collapse brecciation X
[ - with alabastrine gypsum. . - -§-
- / = 22.89 - 22.91m BGL Red brown clay infilling open =
A—. - -~ horizontal fractures. ) R OO
o [ 24,10 - 25.10m BGL Occasicnal collapse brecciation " -4-
[ - A [ with alabastrine gypsum. s .
- 24.10 ) [~ 25.10 - 25.33m BGL Open, horizontal, rough fractures.:' 6- [4)
L 28,10 B 25.53 - 25.74m BGL Red brown clay inf‘illing open 2
-4-
X : - horizontal fractures. ) r
- TCR | SCR y | 25.74 - 26.34m BGL Alabas:rine gypsum with occasionall~ O‘Q
- 93% | 77% - collapse brecciation and dissolution cavities[
[ / s closely spaced, s:ubhorizontal f‘ractures with | -0-
B RUN 3 - some red brown clay infilling. o 8-4
o , [ 26.86 - 26.90m BGL Highly weathered red brown 5
- RQD I [ mudstone. r -4 -
[ 42¢ / 5 26.90 ~ 27.60m BGL Closely spaced, horizontal o 0-6
— [~ fractures with reZ brown clay infilling. I
L - 27.60 - 27.70m BGL Highly <o completely weathered o - o -
[ P [ mudstone with irregular gypsum veining. N 8- 9
26.00 }— 27.70 - 28.40m BGL Alatas-rine gypsum with occasionall- -
[ 26.00 / R red brown and gre: mudstone showing collapse [ —O -
- - brecciation. - 4-0
a - 28.40 - 28.58m BGL Highly -:eathered, red brown -
L » - mudstone. s -0-
r / - 28.58 - 29.00m. BGL Occasiznal collapse brecciation 5 Q"Q
L TCR SCR - and prominent rarrow vertical gypsum -
[~ 98% | 80% 121.00 veining. C -4-
! , : [ L vl
- RUN 4 ) sd [ - -5
B "I Filter [ r
- A : : 0-0
[ RQD . 5 o -8 -
- 52% s - — N
[ : C %-Q
! : - - -0-
[ : [ o 60
[ Tip at [ - -4 -
F 29.00 20.00 | 3.70 K 129.00 }-29.00 - -8.46 -
. s End of Borehcle -
Remarks:
(1) Borehole continued by ro:ary coring from 20.00m BGL, with csring diameter 76mm and air flush.
(2) Piezometer installed on sompletion., Details as shoun.
BOREHOLE RECORD Contract No.
. . Scale 1 : 50 11ms
= Allied Exploration For explanation of symbols and abbreviations see Key Sheet
:: & Geotechnics Lid. Ctient: tiortn Yorks County Council .3ullen 3nd Partners) Fig.
E': Contract: ‘lew Ure Bridge ’




Borin .
.Brg:;:gd(s) Light Cable Percussion dlamegter(mm) 200mm (G.L. to 18.75m BGL) Record of
in . Casin,
S:Lipgmem Pilcon Wayfarer 1500 diamegter(mm) 200mm (G.L. to 18.75m BGL) BOREHOLE 59
i Ground leve! Date . Sheet 1 of 2
Location Ripon (m O D) 20.32 commenced - 28.8.90 (She )
d T 0
S‘:r:il:‘l‘e‘se::\s Casing | Water |Piezo~ '::l: ODlevel |- 2
depth | depth |oeter Depth Description of Strata Depth g
Depth (m) | Type | (m) {m) |Details| . m) (m) s
- F MADE GROUND (Soft to firm, brown, very sandy clay, |
- //4 - with some medium gravel and some organic matter). -
-
[ o050 | iy = -
[ 1.00 - Ju(zo) - —
[ 1.43 |1 [ F
PR I < o o
- T Camentt | L
C 1.75 B K ad [ [
Bento- }- L QQQQQ
L .00 - |u(2s) | nite ~
L - B YOOO(
- 2.50 Gaut | 2.30 - 18.02
L
[ 550 3 //{ o Soft, dark grey and brown, clayey sandy -SILT, with [ b
) // E some organic material. Odorous. |-
L 2.75 J ¢.2.75m BGL Becoming predominantly dark grey. B
- 3.00 - |ucko) / i f— -
[ 3.50 B [
L d [ 3.40 [ 16.92
:'3'59 J g Medium dense, orange brown, coarse SAND, with some [
. LA F 1 dense, A o
[ 3.75 J Pz - 3.90 coarse _gf‘ave * - 16.42
~ 4.00- J»S ’ 9 “|Medium dense, dark red brown, slightly clayey sitey [
r N19 |1 i fine SAND, with some small to medium gravels. N
N 3 L . [
~ e = Coarsening with depth to medium to coarse sand with .
[ i |some fine to coarse 1. [
- 4.75 A - ne arse grave -
—'5.00 J.S 4 —{5-00 |- -
B N19 - ; sad } -
A " Filter [ X
[ 5.75 ||| e etk '
- 6.00 Jy —6.00 [ -
L N21 R -
[ 6.75 C L
_—7.00 J,S u ~
i N23 | [
o /////// - [
- Back- [ C
[ 7.75 B mmr -
8.0 |o,s,w . - -
r ~ | 'n38 / g i
o - -
| -8.70 F 11.62
f-8.75 [ L
L / 5 Dense, red brown, subangular to subrounded very sandy |
~ 9.00 J,8 n fine to coarse GRAVEL, with many cobbles and boulders.~
' 9.00 - | N34 C F
I 950 | B / - r
C 10.00 -| B,C [ s
10.50] N5 pd i i
Remarks: -

(1) Borehole advanced by chiselling from 9.50 - 9.90m BGL (2 hour).
(2) Groundwater encountered at 3.50m BGL. Water level rose to 3.00m BGL after 20 minutes.

Local Grid Co-ordinates

E:4901.0m N:11029.2m

== Allied Exploration

-
F & Geotechnics Lid.
(]

BOREHOLE RECORD

Contract No.

1176

Scale 1 : 50
For explanation of symbols and abbreviations see Key Sheet
Client: North Yorks Ccunty Council {Bullen and Partners)
Contract:  yow Ure Sric




Boring ) Boring : !
method(s) Light Cable Percussion diameter (mm) 200mm (G.L. to 18.75m BGL) Record of
Borin j : Casing . s
equ[pgmen( Pilecon Wayfarer 1500 diameter (mm) 200mm (G.L. to 18.75m BGL) BOREHOLE 9_
Ground level : Date - (Sheet 2 of 2 )
Location Ripon (m O D) 20.32 commenced 2B8.8.90 .
Samplos28d | Casing | Water | Plexo- Date C ODleve! .
depth | depth | meter Depth Description of Strata Depth
Depth(m) | Type | (m | (m) |petails P (m)
[ : (As sheet 1 of 2) . -
r 10.50{ 3.90 - 10.50] Dense, red brown, subangular to subrounded very T pradine I
5 10.501 2.30 [ 29/8 sandy fine to coarse GRAVEL, with many cobbles and L .
" 10. J r boulders. - " =0
- 75 . t I &Q-p
= 11.00 B,C = f— 7_(
" N33 I : 2%
- - o ?':_Oo:.;g .
:_ :- :- _.":::_c .
- - n o..._..'
F 175 | 9 / : : L5
C L 12.00 - 8.32 "’.é?’aﬂ
- 12.00 -| B,C _ - S
i 12.50| N86/ N Very dense, red brown, subangular to subrounded, [ D3
B 150mm : / C fine to coarse cemented GRAVEL. o éc} :
- [ -6
- - . 2
[ |9 : s ! B
- 13.00 -| B [ - T
R 14.00 i [
- 1w.00 | B,C / o F -
C NSO7 | . Back- [ C
- ' / A -
- = o
- - H L ).
- : ‘ 15.00 : - 15.00 ) -
— 15. B,C,W .15. i . -
5 5.00 "o 15.00 | 2.65 (3078 ¢.15.00m BGL Becoming grey brown F
- / - 3
[ 15.75 I s 3
L. 16.00 | B,C / - - 3.
Z N72 i - RSy
F 16,75 | 9 / - s 02
- 17.00 | B,C _ = L P
[ N120 / - -
o o a Y2
[ 17.75 | 3 ! - ]
~ 18.00 | B,C / - o o
C N78 [ - b O
C 18.75] 4.20 . [ 18.75 [ 1.57 Pt
[ o End of Borehole :
: s :
Remarks:
(1) Borehole advanced by chiselling from 11.50 to 15.00m 2GL (S nours).
(2) Borehole terminated on clients instruction at 18.75m BGL.
{3} Piczometer installed on completion of boring. Details as skown.
i
BOREHOLE RECORD Contract No.
Al ) Scale 1 : 50 . 1175
— ied Exploration For explanation of symbols and abbreviations see Key Shee
. ot .
: & Geotechnics Ltd. Ctlient: Sorth Yorks County Counz:i ({S..ien and Partners) Fig. o
) i
E': Contract:  saw Ure Bridg?




- | Boring Boring
method(s) Light Cable Percussion " 1diameter (mm) 200mm (G.L. to 20.00m BGL) Record of
Boring Casing
quip Pilcon Wayfarer 1500 diameter (mm) 200mm (G.L. to 20.00m BGL) BOREHOLESs!0
Ground leve! Date . (Sheet 1 of 2
Location Ripon {m O D) 21.02 1 4 '22.8.90 )
?:?i':::else::‘: Casing | Water | Plezo- 2:‘: ) 0D level
depth | depth | meter Depth Description of Strata Depth
Depth (m) | Type (m) (m) |Details o (m) . . (m)
[ 0.20 J [ 0.25 | MADE GROUND (Brown, sandy, topsoil). [ 20.77
[ 0.50 J | f - Soft to firm, orange brown and grey mottled, silty -
[ ) - CLAY, with some grey silt veining and occasional 3
- | Cement |- gravel, and much organic material. -
) " and N B
— 1.00 - {U(25) | HSV = Bento- |— L
E 1.50 3N/ Jn‘lte C1.30 C 19.72
. .
B 1 B Soft to firm, dark grey, silty CLAY, with much F
’t‘ A —1.60 | organic material. Odorous. [~ 19.42
C 1.75 J » 5 Soft, spongey, black, very clayey PEAT, with s
[ 5.00 - 0(30) | HsV r [ occasional gravel. Odorous. o
[ 2.50 ks d - -
: Uk :
[~ 2.50 J L] g —
[ 2.75 J C [
= . o - -
[~ 3.00 - JU(30) } HSV L[] - [~
. 3.50 3N/ [ 3.30 - 17.72
B 1
- 2 4 |4 3.0 [‘_ Very soft, light grey green, black and brown, very -
- HHE RN - silty. CLAY, with much organic material and s
[ 3.75 J AR R e occasional shell fragments. [
R 11 o] Filter | -
- X 4 : = - -
: a.m0- | ory [ |\ Al F
L a.u0 | P . Li:| |1 320 [u.40 :
- u.96 4.40 | DRY - 850 1 23/8 -
- V.
i “Ar L 4.75 [ 16.27
- N\ = =
- . ' 7 < L( B Soft to firm, dark grey and black brown, silty very
— 5.00 - [U(25) | HSV . < 1k o peaty CLAY. Odorous. o
- 5.50. b 9KN/m < Bento- | L
! 4 X klnite F [
- 5.50 J < Pelletq— o
74
[ 5.75 B <« A C5.90 [ 15.12
r:- 6(6)056 U(30) 2?&‘%' (;( , ':— Soft, moist, grey, slightly clayey sandy SILT. :—
- (2) L L
o 7 4| - =
- 6.50 J,H < — -
F 6.5 | 8 <<|[ - :
- <R - 7.00 14.02
rf_‘ 7.00 J N 7.00 7.0
L i Medium dense, grey, subangular to subrounded, sandy [
[
3 : d C fine to coarse GRAVEL, with many cobbles. -
[ 7.50 B,C / - -
C N23 s -
: vd I : 13
- Back- [ X
" 8.25 i r F
[ - [ [
- B.50 - B,C / — -
F 9.00 | N27 - r
= 1 = ¢.9.00m BGL Becoming reddish brown. -
[ 9.25 J / E £
- 9.50 B,C / ] - "
N31 r
[ 10.00 B,C F t
3 N37  10.00 F 11.02
Remarks:

(1) Borehole advanced by chiselling from §.25 to 8.50m BGL (2 hour).
(2) Groundwater encountered at 6.30m BGL. Water level rose to 5.20m BGL after 20 minutes.
(3) Hand Shear Vane performed in base of undisturbed samples. Results given above.

Local Grid Co—-ordinates E:4914.0m N:10925.1lm

E'- Allied Exploration

G5

& Geotechnics Lid.

BOREHOLE RECORD.
Scale 1 : 50

Contract No.

llew Ure zridge

. L. 1176
For explanation of symbols and abbreviations see Key Sheet
Ctient: torth f<rss County Council (Bullen and Pariners) Fie.
. 8
Contract: - 2




(1) 1Twin piezometer installed on completion of bcring.

Boring Boring : .
method{(s) Light Cable Percussion diameter (mm) 200mm (G.L. to 20.00m BGL) Record of
Borin : Casling ' S
equipment Pilcon Wayfarer 1500 diameter (mmy  200mm (G.L. to 20.00m BGL) BOREHOLES™0
: Ground level ’ Date Sheet 2 of 2

Location Ripon (m0D) 21.02 commenced 22.8.90 ¢ )

Samples and Date

in situ tests Casing | Water |Plezo and . ODlevel | ©

depth | depth |meter Depth Description of Strata Depth e
Depth (m) Type (m) (m) |Details . (m) _(m) °
s d - Dense, red brown, slightly clayey silty medium to "
[ / - coarse SAND, with some fine to medium gravel. [
- A o -
[ 10.75 | J . / [ [
11,00 | 9,8 n [
L N35 » L . -
: v : C
L 1175 | J d C i
[ 12.00 | 4,8 d E -
C - N39 L [
[ - C C
[ 12.75 B [ C
- 13.00 J,Ss - |
. NS , ] - -
C - C
[ - -
5 . - - -
[ 13.75 : v Mnn. C :
’ 14.00 J.s 14.00 | 7.80 F14.00 [
000 . . 5.20° |- [ 25/8
- NS5 14.00]5.20 y ke t
a ] - -
[ 14.75 | B r, C -
- 15.00 | 4,5 e - o
[ N50 . = [
- T 1K C .
L 15.75 [ [
[ 16.00 | J,5 1 - -
r N4S v - -
- 3 . o
[ 16.75 | J C [
- 17.00 | 4,8 ' B - -
[ 1 w51 |1 [ s
: 4 f ;
: 17.75 J / L [
= 18.00 J,S o L—
- N53 [ [
i | | [ [
- L - [
[ 18.75 C C
- 19.00 = (4 19.00 [ -
- e s =
- 19.50 | J,S s - -
i Nes : S mpatt .
20.00| 6.30 - .1{:]2-00 | 20.00 1.02

Remarks: Znd of Borehole

Details as shown.

G

BOREHOLE RECORD
Scale 1 : 50

Contract No.

. . . . 1176
mm Allied Exploration For explanation of symbols and abbreviations see Key Sheet
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BOREHOLE LOG

LOCATION: Ripon Bypass
DATES OF BORING: 10.11.87 - 17.11.87
BOREHOLE NoO.: 40 :

'NORTH YORKSHIRE COUNTY COUNCIL
KIGHWAYS LABORATORY

GROUND LEVEL: 26 .45 m.AO.D,

BH. Lo

Sheet of

Resuit

Test, lProgr

Water.

\¢

- TOPSOTH - =
- Brown and dark grey silty sandy CLAY with
some gravel '

T

AT

_Red brown very sandy CLAY/clayey SAND
with some gravel

P

;

N RN RS
Tid e

|

b

Firm dark grey silty laminated CLAY
F "

Il

Red brown and grey silty sandy CLAY with
some gravel '

IR R ERK RS

)

SO!L DESCRIPTION Pqena{Sample
1o ~

O oo

|k65>

e

(28)

(32)

(50)

(639,

(98)

(95)

Levels

AN NN N N N N N N N N NI NS NI NI NN
N N N N N G G NG N N N NN

Instru-’ | Depth,
mentn e'ed

4

1e1H

5.721

.88

Khey to Symbols:
e Diswrbed Sample,
’ Bull: Disturbed Samp'e (Deptir tange).
& Water Sample, ’

' 105mm.Undis‘urbed Sample.

. S.PT. Depth range,NaNQ of blows.

<+—Water Strik
V - Vane Test.

k - Mean Permeability.
( )- Layer .Thickness

Scale 1:50 Lozn. Ripon Bypass

Ff:‘_'A40




BOREMOLE LOG

LOCATION: Ripon Bypass .
DATESOFBORING: 10.11.87 - 17.11.87
BOREHOLENO.: ~ 4O

NORTH YORKSHIRE COUNTY COUNCIL
KIGHWAYS LABORATORY

GROUND LEVEL: 26.45 m.A.0..

BH. Lo

Sheet - of
2 "2

SOIL DESCRIPTION

Water-
Levels

Progre&s]lnstru- Depth,

ment” [Reduced
Level

[ O
As sheét 1 Ly
F —x.
-
 ~ Firm to stiff dark brown silty laminated —
t CLAY with occasional sand partings ' -
T . . S
==
Dark- grey/black silty sandy CLAY (compressed |
organic PEAT) : =,
[ Soft ko firm dark grey silty sandy CLAY I
’ = -
>
F oo
> O
co
o o
[ ) ) o
GRAVEL w;th a little sand oo
55
- >
o
(-4
3 .0
| BOULDER CLAY .5
BOULDER CLAY ==
- = o2
: | | 0 &2
' GRAVEL with a little sand oo
. . o2
p(®)

Legendl Sai;-P'e R:Z?fli
IS
[ )

. I (84)
°
. l (88)
® 820
® \
N
o
II N 16
°
°
®
[ N 36
[ J
°
[
N 29

Sligh

.} Borehole completed at 17.50m

(88) blows for U100 sample

hey to Symbols:
e Diswrbsd Sample.
z Bull: Disturbed Sampte (Deptir range).

105mm.Undis‘urbed Sample.

A& MWater Sampie, ' S.PT. Depth range, N2 NO of blows.

~—— fater strik
. V= VaneTest.

k -~ Mean Permeability.
{ )- Layer Thickness

W

Scale 1:50 Lozn. Ripon Bypass

F:-.A40

\C

7



53

———- e

st S aave

o

KIGHWAYS LABORATCRY
BOREHOLE LOG '

LOCATION: Ripon Bypass

BH. L2
NORTH YORKSHIRE COUNTY COUNCIL Sheet 1 of 1

TYvver

DATES OF BORING: 19.10.87 - 21.10.87 ‘
BOREHOLE No: 42 " GROUND LEVEL: 20.60 m.a00D.
. SOIL DESCRIPTION gendlSample oty m?;f“’l',',',i',:;'n oepth |
- Levels Level
=y
TOPSOIL PR 042
"?-' ° 1
F:er dark brown silty sllghtly sa.nd:)' CLAY = _
| with a little gravel ol o l )
. Soft to firm yellow brown and brown silty very|,- x i
sandy CLAY with some gravel = ry '
- ‘ & AI (29) plight 2.0k ]
=—— o ——
g—~1 -
I o
- » A . +. . . -
Brown clayey SAND with some gravel -
-— ‘.'-.: o: . ' . -
Lb‘ e
b _:_—. .&‘ ® p
! o _
-1
e
4 27 e T
_.—.-'.: affm—
AT
e Q0
p"..
3 « D
Firm red brown very sandy CLAY with some e | A
- gravel ' ~Zle ' -
= l (120)
—2le )
& |-
o_- (123) 7 o 41O
Borehole completed at 7.40m
= (120) blows for U100 sample -
Key to Symbols: Water Strik§g
" e Diswrbsd Sample. l 105mm.Undis‘urbed Sample. V - VaneTest.
t Bull: Disturbea Sample (Depth range). . k = Mean Permeability.
A Mater Sample, l S.PT. Depth range,N:NO of blows. { }- Layer Thickness

Ccale 1:50 Lozn. Ripon Bypass o Rl

-A42

"N






