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SUMMARY

The Environment Agency has proposed the constnuctia new embankment as part
of the Carlisle Flooding Alleviation Scheme to ti@th of the Willowholme Industrial
Estate, and immediately to the west of the WestsCbainline Railway, at Willow
Holme, Carlisle, Cumbria (NGR NY 39185 56590). Pafrtthe scheme is situated
within an area of extremely high archaeologicakeptitl, immediately to the south of
the line of Hadrian’s Wall and within the boundaof the Hadrian’s Wall World
Heritage Site (WHS), known as the Frontiers of tReman Empire WHS.
Consequently, Axis commissioned an archaeologieting brief on behalf of their
client, the Environment Agency, to be undertakeninduthe preliminary phase of
geotechnical groundworks to investigate the poaéfdr archaeological remains.

The watching brief was undertaken by Oxford Archegp North (OA North) in
December 2008, during which time six geotechnicakholes were drilled, although
the first was abandoned due to compact stone aaklow depth inhibiting drilling.
Three were drilled with a terrier rig into the vedly embankment to a depth of 5m, and
were all through made grounwWEA, WSB, WSC). Two were drilled by percussion
rig; BHO2 was drilled to 8 m and boreholBHO3 was drilled to 13.1 m. The
overburden on the site was ash and clinker, abaweé and gravel.

No features, structures or deposits of archaeabgignificance were observed during
the drilling, and no artefacts recovered. Howetee, investigation was limited to the
material recovered from the borehole core, fromclwhit was difficult to ascertain
precisely the archaeological potential of the dites recommended that should any
further groundworks be undertaken, specifically ropg up of a larger area, an
additional watching brief should be maintained.

For the use of Axis, on behalf of the Environmeggnky © OA North: February 2009
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1. INTRODUCTION

11

111

1.2

1.2.1

1.2.2

1.2.3

CIRCUMSTANCES OF PROJECT

The Environment Agency has proposed the constmuctb a new flood

alleviation scheme (FAS) in the area of Willow HelnCarlisle (Fig 1). Part of
the scheme may potentially impact upon survivinghaeological remains as it
lies over the line of Hadrian’'s Wall, and withinettHadrian’s Wall World

Heritage Site (WHS), known as the Frontiers of B@man Empire WHS.

Consequently, Oxford Archaeology North (OA Northg¢re commissioned by
Axis, on behalf of the Environment Agency, to uridke an archaeological
watching brief during preliminary %eotechnical siteestigation works. The
work was undertaken between™15" December 2008.

LOCATION, TOPOGRAPHY AND GEOLOGY

Carlisle lies on the Cumberland Plain approxima8km above the tidal limit
of the River Eden, and some 13 km upstream of tie&y Firth. The site is
situated to the north-west of the city of CarlisteWillow Holme, a large area
of low-lying flood-plain situated in a loop of tHeiver Eden and west of its
confluence with the Caldew. More precisely, the $iés to the north of the
Willowholme Industrial Estate, and immediately wesdt the West Coast
Mainline Railway (NGR NY 39185 56590, Fig 1). It scated west of the
historic settlement, on the opposite bank of theeRCaldew, and north-west
across the river from the castle.

The solid geology of the Carlisle area comprisdt seddish Triassic St Bees
sandstone of the Sherwood Sandstone Group, whaslabove the Permian St
Bees shales and is itself overlain and intercalatidid the less extensive grey
Kirklinton sandstone (British Geological Survey 298/cCarthyet al 1990,
1-2). The sandstone outcrops to form the roughingular-shaped bluff
occupied today by the medieval castle. Over mogshefmodern city centre,
the sandstone is covered by a thick deposit of gaguink boulder clay
(McCarthyet al1990).

West and north-west of the historic settlementha Willow Holme area, the
precise position of the main channels of the Edah @aldew at any time in
the past is difficult to determine, although inléklihood the Eden lay further
south than today and has gradually moved northwHmagigh time, eating
into the steep scarp of Etterby Scaur on the nbethk and depositing a
considerable depth of alluvial deposits to the lspover the Willow Holme

area (Ferguson 1888, 167-8). That the upper parthisf sediment has
accumulated since Roman times was demonstratedkdgvations in 1886,
when the foundations of Hadrian’s Wall were fourghéath eight feetc(

2.4m) of alluvium ¢p cit, 171;). Unsurprisingly, the whole of the studyaaie

depicted as flood plain alluvium on modern geolagimaps (Ordnance
Survey 1983). There is no evidence to indicate fewif at all, the Caldew
has shifted its course in this area in historiceBn(OA North 2008). Judging
by the modern topography it seems unlikely thatGh&lew has ever lain very

For the use of Axis, on behalf of the Environmeggnky © OA North: February 2009
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1.3
13.1

1.3.2

1.3.3

much further east than at the present day, althdugbuld conceivably have
flowed slightly closer to the castle rock in an¢iemes. There may have been
more potential for movement north of the castlethat confluence with the
Eden.

HISTORICAL AND ARCHAEOLOGICAL BACKGROUND

Roman Period: despite a long tradition of antiquarian interest Roman
Carlisle (uguvaliun), it has only been in recent years that additional
information has become available regarding theimgignature, and extent of
Roman settlement in the city. The theory that ttepnent bluff occupied by
Carlisle Castle had been the site of a Roman fad put forward as early as
the mid-nineteenth century (Ferguson 1893a, 348wdjilst subsequent
analysis of the samian from the city pointed to esnly Flavian military
presence (Bushe-Fox 1913, 299-301). For many yd®osever, it was
generally accepted that the fort lay south of thstle, in the vicinity of the
medieval cathedral (Shaw 1924, 96-102; Simpson , 1838, Hogg 1955, 72).
In fact, the fort’s precise location remained uaclantil the Annetwell Street
excavations of 1973-84, which identified what pite be the south rampart
and south gate of a turf-and-timber fort extendmgth under the castle
(Charlesworth 1980). A possible annexe lay on thettsside of the fort
(McCarthy 1991; Caruana 1992).

Dendrochronological dating has proved that thd fost was constructed in
the autumn or winter of AD 72-3 (Groves in prepjeérring dating also
indicates that the interior of the fort was exteabi refurbished in the
autumn/winter of AD 83—4 (Caruana in prep; Zanpnep b). The fort was
demolished in the early second century but wasiltelagain in turf and
timber,c AD 105, after only a short break. The secondvi@$ not abandoned
in the AD 120s when Hadrian’s Wall and the presurpaohary Wall-fort at
Stanwix were constructed to the north, but contihineuse to the beginning of
the Antonine periodil§id). It was probably demolished as a consequence of
the reoccupation of southern Scotland in the ADsl48hen the northern
frontier was advanced to the Forth-Clyde isthmusthe following 60-70
years, the fort site may have been occupied ongrnmttently; activity during
this period has proved difficult to characterisat it seems probable that the
site was not used as a conventional fort at thee.tilntensive occupation
appears to have begun again in the early thirducgntvhen a rebuilding in
stone occurred. Thereafter, occupation continuethéoend of the Roman
period, which on the evidence of coins and pottextended into the fifth
century.

At certain times during the Roman period, quiteeastve suburbs extended
along the main roads leading north and south frben town, but there is
currently only very limited evidence for Roman ait}i west of the River
Caldew (North Pennines Archaeology 2004). The epasition of the Roman
road bridge over the River Eden is not known. Dgitine Roman period, the
Eden is likely to have lain well to the south oé tnodern river channel, but
the discovery of a Roman bridge stone in the modeer suggests that the
road may have been carried across both the riviethanadjacent alluvial flats

For the use of Axis, on behalf of the Environmeggnky © OA North: February 2009
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1.3.4

1.3.5

1.3.6

1.3.7

on a long bridge of many arches, or a combinatibnanseways and arches
(Caruana and Coulston 1987, 50).

During the course of the Roman period the settléngeew into a sizeable
town, extending south and east of the fort. A nbiles discovered near
Penrith demonstrates beyond much doubt that tha tead become the tribal
capital of the Carvetii, theivitas Carvetiorum by AD 223, and it seems likely
that civitas status had been conferred on the town by Septi®aygrus some
years earlier (Edwards and Shotter 2005, 69). Aghénfort, the first stone
buildings appeared during the late second-earhd ttentury AD, and there is
good evidence from a number of sites that intensieupation within the
town continued into the late fourth or early fitthntury at leasilgid).

The Hadrian’'s Wall fort at Stanwix was situatedslédhan 1 km north of
Carlisle. The stone fort, which was the largestlo Wall, is conventionally
dated to the AD 160s. Hadrian’s Wall ran south-wiestn the fort towards
Willow Holme and is presumed to have been carriest the River Eden on a
bridge situated close to the river’'s present-dagfloence with the Caldew
(Hogg 1952, 149-52). Large numbers of bridge stomexe dredged from the
river close to this point in 1951b{d; Breeze 2006, 347) and some are still to
be seen on the riverbank.

The archaeology at Willow Holme for the Roman perie dominated by
Hadrian’s Wall, which crossed the through the sitean east-north-east to
west-south-west alignment. The developmental histdérthe Hadrian’s Wall
frontier system is complexp cit 50-3), particularly so in its western sector,
west of the River Irthing, where it was initiallprstructed of turf (why is still
a matter for debateop cit 58-9)) and rebuilt in stone (often on a slightly
different line) later. Furthermore, the Wall itselas only one element (albeit
the most significant) of the frontier system; naoftthe Wall (in most areas at
least) was a ditchop cit, 62-3), whilst to the south, situated at widelyyiag
distances from the Wall, lay the Vallum, an enigmatarthwork comprising a
flat-bottomed ditch flanked by mounds, the purpoksehich also continues to
excite debateop cit 86-7). Another linear element of the frontierteys was

a road, known as the Military Way. In many areds tn along the north
mound of the Vallum, but west of the Irthing it dreently lay between the
Wall and Vallum ¢p cit, 89). Work probably commenced on the Wall in AD
122-23 (Breeze and Dobson 2000, 66), although mpossible that the Turf
Wall was begun slightly earlier (Shotter 2004, J5\ith the exception of a
break of no more than 20 years, when the north@mtiér of Britannia was
advanced to the Forth-Clyde isthmus during thenr@fAntoninus Pius (AD
138-161), Hadrian’s Wall remained in commissionthe end of the Roman
period. It would seem that the western sector ef Thrf Wall, including the
section in the Willow Holme area, was not rebuitstone until the return
from Scotland (Breeze 2006, 60), which probablyuoed in the AD 150s
according to current theories (Bidwell 1999, 23).

The line of the Turf Wall in the Willow Holme arésnot known, but it must
presumably cross the site somewhere in the vicwiitthe Stone Wall. When
excavated elsewhere, it has been found to®a wide at the base and built of
cut turves laid in courses (Breeze 2006, 58). imes@laces the rampart was

For the use of Axis, on behalf of the Environmeggnky © OA North: February 2009
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1.3.8

1.3.9

placed on a cobble foundation up to 5.8m widp (it 60), although this
feature does not seem to have provided everywhéere is evidence that in
boggy ground the Turf Wall rested on a piled foura (ibid). The Stone
Wall was first seen at Willow Holme in 1854, durittge construction of a
sewer (Ferguson 1888, 168; Simpson 1932, 149)waslexposed again in
two places in 1886, close to the first site, in #mgle formed by the main
railway line from Carlisle to Glasgow and the bradioe to Port Carlisléop
cit, 171-2). Here, in the vicinity of the site of thetching brief, the Wall had
been reduced almost to its foundation, which restedriver gravels, but
enough survived to demonstrate that it had beesn2\8ide above foundation
level. The remains of the Wall at this point wengribd beneath 2.44m of
alluvial silt (bid). The Wall foundation was located again east ef iain
railway line and was found to be similarly preserep cit, 174). During the
same excavation campaign, the Wall and Wall Ditelnenocated north of the
Eden, on top of the steep bank above Hyssop Holrek, Whd a search was
made for traces of the bridge that carried the Whadlr the river, but without
success (Ferguson 1888, 172-3). In 1932, a fustretch of the Stone Wall
several metres in length was found close to the aitthe original (1854)
exposure during the construction of a new sewangSon 1932). Here the
foundation was 2.69m wide and comprised a layepofh sandstone flags
100mm thick bedded in puddled clay, and laid diyegpon the natural gravel
subsoil. Above foundation level only two of the tharn facing stones
remained, offset bg 163mm from the outer face of the foundati@p (it
150). The depth at which the remains lay beneahntbdern surface is not
stated in the report, but the published photog(dpt) (Plate 1) indicates that
the Wall lay beneath a thick deposit of alluvium.

Neither the Wall Ditch, the Vallum, or the Militatyay have been seen at
Willow Holme, although all presumably cross theaarburied deep beneath
alluvial silts. On the 1937 edition of the Ordnargigvey (OS) 25 inch map a
line labelled ‘probable course of Vallum’ is shoerossing Willow Holme a
little over 70m south of, and parallel to, the liokthe Wall, but this is not
based on archaeological evidence. North of the Fithennorth mound of the
Vallum is depicted on the 1966 edition of the O$250 map as lying 56m
south of the Wall, but there can be no guarantae tthis is reflected in the
Willow Holme area. Traces of the Vallum have, hoem\been observed west
of the site, on the higher ground at Davidson’s&anvhere it lay just south
of the Wall.

Medieval Period: it is during the medieval period that the firsterences to
Willow Holme appear in contemporary documents, asryiWolme (Jones
1976, 82). Theholmeelement of the place name probably derives froen th
Old Norseholmr, which was adopted into late Old English and use@
general sense to denote flat or low-lying groundaaiver-meadow (Mills
1976, 45; Gelling 1984, 50-2).

1.3.10 During the medieval period Willow Holme formed paftthe socage manor of

Carlisle, some 1,300 acres of arable, meadow asiigaland forming part of
the revenue of the Crown (Spence 1984, 65-6). Qulaa of the manor
produced in 1611op cit, pl Il) the Willow Holme portion is estimated at 1L

For the use of Axis, on behalf of the Environmeggnky © OA North: February 2009
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acres ¢p cit, 67). From 1376 the manor, together with the eaatid other
royal demesnes, was committed to the custody o$lleeiff of Cumberland at
an annual rentop cit 74). From this date farming-out of parcels ofddor
rent became increasingly common, although documestaurces suggest that
this had begun earlier, and by the early post-nvadliperiod Willow Holme,
like other parts of the manor, was held by a largeber of different tenants.
In the aftermath of the Black Death of 1349, theome paid to the sheriff
from socage tenants in Willow Holme was aroundi@ltless than previously
(op cit, 281), which provides an indication of the possilevel of mortality in
the city.

1.3.111t is unlikely that many buildings were erectedtire Willow Holme area
during the medieval period. No medieval maps of li€lar exist, but
cartographic depictions from the seventeenth cgntBpeed 1610) show the
whole area as open fields, with limited ribbon depenent extending west
along the road leading from the west gate of tiy &n view of its location,
on a low-lying flood plain at the confluence of tweers, it seems likely that
the area was given over largely to pasture and avdadd rather than arable
cultivation, although evidence is lacking. That Hrea was subject to severe
(and presumably frequent) inundation is indicatgd locumentary reference
of 1401, when John de Blenkansop, a former magguested a reduction in
the rent of his land at Weryholme, which had be@ned by floods and by
frequent Scottish raids (Summerson 1993, 396).yHarthe same year, the
castle demesnes at Weryholme were said to be atgrart diminished, and
diminished from day to day, by the frequent floddwvater around there’op
cit, 397).

1.3.12 Post-medievalPeriod: at Willow Holme, the early post-medieval period
probably saw little change, with the area doubtlesstinuing to be used
largely for pasture and meadow. This is suggesyea documentary reference
to the construction of a siege-work west of Caglduring the Parliamentarian
siege of the city in 1644-5. The work was consedabn the top of Catcoates
Bank, from where it ‘commanded the Willow Holmedamndered it useless
to the garrison as a grazing ground’ (Ferguson 1892).

1.3.13 During the sixteenth century it would appear thathof the socage manor of
Carlisle, of which Willow Holme formed part, hadyrfa variety of reasons
slipped from the control of the Crown (Spence 1988). In the early
seventeenth century steps were taken to remedysitiiation. Two detailed
Exchequer surveys conducted in 1608 and 1611 redoadlarge number of
tenants and landholders, from the Dean and Chagtdhe Cathedral to
members of the aristocracy and local traders aaftsonen, many of whom
claimed to hold their land freehold or by customt@myure, and who therefore
paid no rent to the Crown. Willow Holme, as showna plan produced to
accompany the 1611 surveyp(cit, 67), comprised 111 acres of demesne land.
In the same year a sixty-year lease on the mamonednes and castle was
granted to Francis Clifford, Earl of Cumberland,ovandertook prolonged
legal proceedings to reclaim manor lands from thelse claimed freehold or
customary tenure over them. These proceedings,wdantinued through the
1620s and 1630s, demonstrated that many tenantschpdrmanent claim on

For the use of Axis, on behalf of the Environmeggnky © OA North: February 2009
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their holdings, which remained the property of @rewn. By December 1630,
42 acres in Willow Holme had been recovered anddag recommended that
the land should be enclosed, but this was not (opeit, 76).

For the use of Axis, on behalf of the Environmeggnky © OA North: February 2009
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2. METHODOLOGY

21 WATCHING BRIEF

2.1.1 A programme of field observation was undertakerretcord accurately the
extent and character of any surviving archaeolddeatures and/or deposits
exposed during the course of the borehole drillifige work comprised the
systematic examination of any subsoil horizons egpoduring the course of
the groundworks, and the accurate recording adralhaeological features and
horizons, and any artefacts, identified during obestgon.

2.1.2 All groundworks on the site were conducted undanstant archaeological
supervision. All exposed soil horizons were examiirsad described, and
spoilheaps were carefully checked for any unsteatifinds.

2.1.3 A daily record of the nature, extent and depths gobundworks was
maintained throughout the duration of the project.

2.2 ARCHIVE

2.2.1 A full professional archive has been compiled inaedance with current IFA
and English Heritage guidelines (English Heritag®1). The paper and
digital archive will be provided in the English Heage Centre for
Archaeology format and will be submitted to the ISk Record Office on
completion of the project. Copies of the reportlwiso be submitted to the
Historic Environment Record. The Arts and Humasitata Service (AHDS)
online databaseOnline Access index of Archaeological Investigation
(OASIS) will be completed as part of the archivpitase of the project.

For the use of Axis, on behalf of the Environmeggnky © OA North: February 2009
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3. WATCHING BRIEF RESULTS

3.1 INTRODUCTION

3.1.1 Six geotechnical boreholes were drilled during tiaatching brief (Fig 2),
although the first was abandoned due to compactestd a shallow depth
inhibiting drilling. Three window samples were t&d with a terrier rigWSA,
WSB andWSC to a depth of 5 mThe remaining two boreholes were drilled
by percussion rigBHO02 was drilled to 8 m anBHO03 was drilled to 13.1 m.

3.2 RESULTS

3.2.1 The table below shows a brief summary of the bdeelstrata encountered
during the watching brief (more detail is providedAppendix ). The depths
provided are from below current ground levalSA, WSB and WSC were
drilled into the railway embankment to a depth ahb5and were all through
made ground, comprising dark grey slightly clayeefto coarse sand with
fragments of ash clinker, ceramic building materiabncrete, wood and
sandstone.

3.2.2 BoreholesBH02 andBHO03 were drilledin an area where there was a thick top
layer of dumped material, which consisted of clagaegd with fragments of
ash, clinker, ceramic building material, concretepd and sandstone.

Borehole Depth | Geology

(m)
WSA 3.4 Clayey-sand with fragments of ash, clinker aamtstone
(14.41A0D)

5.0 Gravelly-sand with fragments of sandstone
WSB 3.3 Clayey-sand with fragments of ash, clinker aamtstone
(14.25A0D)

5.0 Sandy-clay with fragments of sandstone
WSC 3.3 Clayey-sand with fragments of ash, clinker aamtstone
(14.13A0D)

5.0 Sandy-clay with sandstone
BHO2 3.0 Clayey-fine to coarse sand with fragments ofdistker,
(13.56A0D) ceramic building material, concrete, wood and stmes

5.5 Sandy-clay with sandstone

8.0 Sand and sandstone gravel
BHO3 1.0 Clayey fine to coarse sand with fragments ofcdisiker,
(14.03A0D) ceramic building material, concrete, wood and st

For the use of Axis, on behalf of the Environmeggnky © OA North: February 2009
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4.0 Sandy-clay, becoming more organic by 1.6 m

10.0 Coarse sandstone gravel

115 Firm, reddish-brown mottled grey clay

13.1 Mudstone

Table 1: Summary of borehole results

3.3 CONCLUSIONS

3.3.1 The watching brief recorded no archaeological fiestustructures or deposits
during the course of monitoring the site invesimatworks. However,
observation was extremely limited and not conductee archaeological
inspection and recording. Therefore, should furthgnoundworks be
undertaken to open up the area, it is recommertudhis should be subject
to further archaeological investigation.
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Plate 1: Hadrian’s Wall exposed at Willow Holmel@32
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Plate 1: Hadrian’s Wall exposed at Willow Holmel@32
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APPENDIX 1: BOREHOLE LOG DATA
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e

$

. . . Hole iD,
norussT 9 Norwest Holst Soil Engineering Ltd, wsa
HEOL.ST
DYNAMIC SAMPLING LOG Sheet1 of 1
Contract No. F15418 Methed Dynamic Sampling Coordinates 339166.00 E
Project Cartlisle & Caldew FAS, Phase 2 556643.00 N
Drilling Rig Competitor Ground Level 14.41m AQD
Client Envircnment Agency Driller Js Orientation Vertical
Logged by TE Date Started 11/12/2008
Consultant Jacobs Date Completed 1111212008
Depth D
. atum ) SPTN& SPTtype |Instali-
Description of Strata Legend Bélf‘fv Level Sampling (Wblows)| &depth | aton
MADE GROUND: Dark grey slightly clayey fine to - R i -
coarse sand and angular to subangular fine to C ES3 10.00-080 C
coarse gravel sized fragments of ash, clinker F r
and sandstone. (Ash Filly . ES4 10.50-1.20 N
D5 {1.20-2.00 L
- pe l200-3p0
L i1 | D7 [330-400 .
Reddish brown gravelly very clayey fine to - -
coarse SAND. Gravel is subangular to subrounded A -
fine to coarse of sandslone. r r
- DB [4.00-5.00 -
............ [ 941 -
Sampling complete at 5.00 m. - - N
NOTES: All depths in metres, all diameters in milimetres. fm  ARTMRE
See header sheet for details of drilling, progress and water Vvorslon  3.00
strikes. See legend sheet for key to symbols,
Rovised  B4AHZ0M




»

noruesT 9 Norwest Holst Soil En

gineering Ltd

Hole ID.

HOLST + WSB
DYNAMIC SAMPLING LOG Sheet 1 of 1
Contract No. Fi5418 Method Bynamic Sampling Courdinates 33917000 E
Project Carlisle & Caldew FAS, Phase 2 556638.00 N
Drilling Rig Competitor Ground Level 14.25m AQD
Client Environment Agency Driller Js QOrientation Vertical
Logged by TE Date Started 11/12/2008
Consultant Jacobs Date Completed 111122008
Depth
o Datum - SPTN& [ SPTiype |install-
Description of Strata Legend Bgfl'i‘.” Level Sampling (Ublows) | &depth | ation
MADE GROUND: Dark grey gravelly fine to coarse - I i -
sand sized fragments. Gravel sized fragments are L ES3 |0.00.0.50 _
angular to subangutar fine to coarse of ash, 3 -
clinker and sandstone. . ES4 10.50-1.20 C
. D5 {120-200
- D6 |200-300
- D7 [300-400 |-
- . 330 | 105 L
Soft reddish brown slightly gravelly sandy CLAY, ' - -
Sand is fine to coarse. Gravel is subangular to N -
subrounded fine to coarse of sandstone. - r
- DB |4.00-5.00 -
............ T RLICEDEEPRTTRCPEEP 500 :_9_25 -
Sampling complete at 5.00 m. o - .
Femn ARIAL DYNAMIC 5P LOG

NOTES: All depths in melres, all diameters in miliimetres.
See header sheet for details of drilling, progress and water
strikes. See legend sheet for key to symbols.

Vergion

3.00

Roviged 0471972004




. . . Hole ID.
norwesT9 Norwest Holst Soil Engineering Ltd] wsc
. HOL="T
) DYNAMIC SAMPLING LOG Sheet 1 of 1
Contract No. F15418 Method Dynamic Sampling Coordinates 339172.00E
Project Carlisle & Caldew FAS, Phase 2 556630.00 N
Prilling Rig Competitor Ground Level 14.13m AQCD
Client Environment Agency Drifler JS Crientation Vertical
Logged by TE Date Started 1111272008
Consultant Jacobs Date Completed 11/12/2008
Depth { pojum SPTN& | SPTHy
- . pe |install-
Description of Strata Legend Bgfff" Level Sampling (Ublows) | &depth | ation
MADE GROUND: Dark grey gravelly fine to coarse - 53512 g-gg:g-gg -
sand sized fragments. Gravel sized fragments are L D4 |010-1.20 -
angular to subangular fine to coarse of brick, F -
ash, clinker and sandstone. C ES3 \pS0-1.20
X Ds [120-200 [
= ¥ -
R : -
- D6 (2.00-3.00 —
: . 330 | 1083 | D7 (330-400 |
Soft reddish brown slightly gravelly sandy CLAY. r r
Sand is fine to coarse. Gravel is subangular to 3 N
subrounded fine to coarse of sandstone. - C
L pa |450 C
------------ _----------------.-.v...-‘.h‘v.-———--————--------...-.----......»;uu»-. ; 5.00 -_9.13 __
Sarmpling complete at 5.00 m. C - .
o L - p
{3} : : ]
fﬁh‘% [ i ]
NOTES: All depths in metres, all diameters in millimetres. i
See header sheet for details of drilling, progress and water Vermon 3.0
strikes. See legend sheet for key to symbols. s o




. . . Hole ID.
~noruesT 9 Norwest Holst Soil Engineering Ltd. | ghoe
o BOREHOLE LOG - CABLE PERCUSSION | sheet1of1
Contract No. F15418 Method Cable Percussion Coordinates 339193.20E
: Project Carlisle & Caldew FAS, Phase 2 B56586.57 N
Prilling Rig Dando Ground Leve! 13.56m AQD
Client Environment Agency Driller LC Orientation Vertical
Logged by TE Date Started 15/12/2008
Consultant Jacobs Date Completed 1511272008
. Legend 321‘313 Datum Sarmoi SPTN& | SPTiype |Instal-
Deseription of Strata 9 GL Level ampling (U blows) & depth ation
MADE GROUND: Brown clayey very sandy angular to - D1 |0.00 -
subangular fine to coarse gravel sized fragments r ES2 10.25 N
of ash, clinker, housebrick, concrete, wood and - B3 |0.25-0.50 -
sandstone. L L
- £54 [1.00 - .
- D5 [1.00 r
- - o c |120
r B [1.20-1.70 C 120
(% g :
- - by |2.00 —
L B8 |250-300 | ce | c |2
- L 285
- " b0 300 [-1056 | D 300 -
Loose reddish brown slightly clayey gravelly r -
fine fo coarse SAND. Gravel is subanguiar to L L
subrounded fine to coarse of sandstone. E 1o |5.50- 2,95 E %
- D11 |4.00 -
i L Di2 |4.50-4.95 L w7 s | 450 -
—from 4.50m slightly gravelly very clayey C B13 {4.50-5.00 C 4.95+%
. - " 500 |-856 | D14 [5.00 -
Firm grey slightly sandy slightly gravelly CLAY, F F
Sand s fine to coarse. Gravel is subangular L L
fine to coarse of sandstone. 1 - -
550 806 | D15 |5.50 -
. Medium dense brown sandy subrounded fo rounded I L
£ fine to coarse GRAVEL of sandstone. Sand is fine - -
e fo coarse. L. D16 16.00 L
i Bi7 [660-700 | 30 | C 630
- - 6.95
- D1& |7.00 -
---------------------- 800 | 556 | D19 [8.00 L czr | ¢ |ao0
Cable Percussion boring complete at 8.00 m. 3 r 845
NOTES: All depths in metres, alf diameters in millimetres. fom ikl
See header sheet for details of boring, progress and water , Version 3.08
sirikes. See legend sheet for key to symbols.
Revisad 171202007
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. . . Hole ID.
norussT9?® Norwest Holst Soil Engineering Ltd. | g0
HOLST
BOREHOLE LOG - CABLE PERCUSSION Sheet 1 of 2
Contract No. F15418 Method Cable Percussion Coordinates 33921728 E
Project Carlisle & Caldew FAS, Phase 2 556574.83 N
Drilling Rig Dando Ground Level 14,03m AOD
Client Environment Agency Driller LC Orientation Vertical
Logged by TE Date Started 11/12/2008
Consultant Jacobs Date Completed 12/12/2008
L ecend gelpth Datum _ SPTN& | SPTiype |nstall-
Description of Strata egen Ge Ew Level Sampling (U blows) & depth ation
MADE GROUND: Dark grey gravelly fine to coarse 8 b1 |0.00 -
sand sized fragments, Gravel sized fragmentis are B ES2 i0.25 L
anguiar to subangular fine to coarse of ash, - B3 ;0.25-0.50 -
clinker, housebrick and concrete. R L
- _ 100 1303 | ES4 [1.00 -
Soft low strength reddish brown slightly - D5 [1.00 [ s
gravelly sandy CLAY. Sand is fine to coarse. C U6 [1.20-165 03
Gravel is fine to medium locally coarse of - C
sandsfone. 1.60 E t2as |l -
Soft dark grey slightly organic sandy CLAY. r ' -
- D8 (200 —
- Do |250-285 - SB | S {250
r Bi0 |2.50-3.00 r
- p11 [3.00 :—
) - Uiz [350-395 - @8
---from 3.50m to 3.95m reddish brown very clayey - C
very gravelly fine to coarse sand. Gravel is L L
angular to subrounded fine to coarse of - -
sandstone, siltstone, quartzite and quartz. 400 1003 | D13 |4.00 L
Medium dense and dense brown sandy subrounded to - E
rounded fine to coarse GRAVEL of sandstone, B B14 |4.50 - 5.00 L 45 c
quartz and mixed fithologies. 3 N
—-from 4.50m to 5.00m clayey sand and gravel L L
— D15 {5.00 -
. D16 600 —
- B17 |6.50-7.00 E c27 c
- D18 [7.00 -
r W18 |7.00 [
— D20 |8.00 - c15 ¢
N D21 [8.00-B.50 C
- D22 [9.00 -
C B23 [950-1000 | T4 |cC
NOTES: All depths in metres, all diameters in millimetres. form FRALCPLOZ
See header sheet for details of boring, progress and water Version a0
sirikes. See legend sheet for key to symbols. ros -
@IS e




ot
R

norwuesT 9 Norwest Holst Soil Engineering Ltd.

Hole ID.

HOL.ST BHO3
BOREHOLE LOG - CABLE PERCUSSION Sheet 2 of 2
Contract Ne. F15418 Method Cable Percussion Coordinates 330217.29E
Project Carlisle & Caldew FAS, Phase 2 556574.83 N
Drilling Rig Dando Ground Level 14.03m AOD
Client Environment Agency Driller LC Orientation Vertical
Logged by TE Date Started 11/12/2008
Consultant Jacobs Date Completed 12/12/2008
Depth | atum SPTN& | SPTHy
L i pe Install-
Description of Strata LegendiBelow || cvel Sampling (Ublows) | &depth | ation
Firm very high strength reddish brown mottied - 1000 | 405 | B24 110.00 C
grey CLAY. —— - L
- = | - D25 [41.00 L 69 ]
[ C Uze [11.00.1145 | ]
- == =1 4150 - 253 | D27 [11.50 L
Extremely weak reddish brown MUDSTONE. Recovered r C 3
as stiff reddish brown mottlied grey slightly L L
gravelly CLAY. Gravel is angular fine to coarse F D28 112.0 T
of mudstone. - 20 r ]
B D29 [1250-1285 L s s 1250 A
r B30 (1250-1300 | 12.85-
- D31 13.00 = -
---------------------- 13.10 - 093 - -
Cable Percussion boring complete at 13.10 m. C C ]
NOTES: Al depihs in metres, all diameters in millimetres. fom fRALTPLOS
See header sheet for details of boring, progress and water Version 308

strikes. See legend sheet for key to symbols,

Revised

17122007






