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1. NON-TECHNICAL SUMMARY

A Pleistoceneand Palaeolithicevaluationwas undertaken at thé.and at Upnor Road, Upper Upnor,
Medway, Kensite in order to(1)clarify the nature of the sulsurface stratigraphyacross the site;
(2) investigate wlether the sequences contain any artefact or ecofact evidence for Palaeolithic
human activity, and to evaluate the potential for lithic artefact evidence in these depog8s;
evaluate the palaeoenvironmental potential of the deposit@t) establish the likely impact of the
proposed development on deposits of Palaeolithic and or palaesoenvironmental inter€sy;to
integrate the new geoarchaeological records with other recent geotechnical investigations at the
site to produce a deposit model of the mastratigraphic units;and (6)to make recommendations
for any further archaeological or palaeoenvironmental investigations.

The results of theevaluation haveevealed a sequence dEhalkbedrock overlain by Hillwash Head
towards the south and west of the siteand Chalk an@hanet Formationbedrock overlain by Head
Brickearth to the east and northGiven thelow stone contentof the Head Brickearthand the fact
that no artefacts were recovered from ifthe Padeolithic archaeologicapotential of this deposit is
considered to be lowThere is some potential for recovery of artefacts fromie basalgravetrich
unit, butno further investigaton of the gravelis recommended with the exception of targeted
watching brief on any excavation® a level of between 1.5 and 2.0m below ground surfacdhe
area oftest pit TP5.

No artefacts were recoveredin the Hillwash Headand there was no significant evidence of
material fromTerrace 3 in this unitNo further investigations are thereforerecommended onthis
unit. The palaeoenvironmental potential dioth the Hillwash Head and Head Brickeaghthe site
is considered to benegligible snce no organierich or fossiliferous units were encountered in
these units
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2. INTRODUCTION

This report summarises the findings arising out of tHeleistocene and Palaeolithievaluation
undertaken by Quaternary Scidific (University of Reading) in connection Wwithe proposel
development of Land at Upnor Road, Upper Upnor, Medway, Kédational GridReference: TQ
75323 70447 Figurs 1 and 2. The investigations at the sitewere commissioned byEsquire
Developments.

1.1 Topographic Setting

The site consists of land which historically and down to the present has been in agriculsealr in

part more recently has been occupied by allotments. It lies on the west side of a spur of higher
ground that extends from NNE to SSW between the Upnoe&kh of the River Medway and the
valley of the Hogs Marsh stream. The eits on sloping grood betweenca. 15m OD andca. 3m

OD, with a fall towards the Hogs Marsh stream varying between 0.04m/m and 0.11paimthe
southern end of the site, its western hmdary is the Hogs Marsh stream itselfhe crest of the

spur above the site rises to aroungOm OD. Further souththe spurrises to higher levels above
30m OD at Tower Hillvhich overlooks the southern end of the present site.

1.2 Geological Setting

The bedrock beneath the higher ground of the spur is the Thanet Formatidimanet Beds)
overlying Chalk othe White Chalk Subgrouplhe Chalk has a gentle dip to the north, part of the
dip-slope of the North Downsandthe upper surface of the Upper Chalk shows slight undulations.
The deposits of theThanet Formation comprise fine, wellsorted sand with glaucoite, giving it a
greenish hue, in places slightly argillaceous, the clay being evenly distributed throughout rather
than forming laminae or lensesThe basal Bullhead Bed of the ThanEbrmation comprises
unworn flints in a dark retirown clay resting onhte Chalk and is thinarely over 1.5 m (5 ft) thick.
The downslope boundary of the Thanet Formatipas shown by the B&coincides approximately

with the upslope boundary of the site (see Figure 1).

Overlying the Thanet Formation above the site the British Geological Survey (BGS) (1:50,000 Sheet

272 Chathan 1974) shows Head Brickearth (clay & sWWjithin this area of Head Brickearth, BGS
GijHTT kAR giijARTIiTH EEDDEC@@ i HHI ijhrALS fe@7.6It6f] a&a>>!
O¢ijl AT AGIijjT06 T kHRIjTIT|]T >? hAH] Fat@ ©ahwhereitte T ij Gk H
ridge rises above 3M OD, BGS maps a small outcrop of Third Terrace River Gravehe Lower

Medway valley, BGS identifies a sequencdaafr river terraces at levels from less than 10.0m OD

(1st Terrace) up to the highest summits the Hoo peninsula above 50.0m OD'@ errace). Within

this terrace sequence, Bridgland (1983) identified seven separate gravel aggradations, forming his

Hoo Gravel Formation (Bridgland & Harding, 1984). In a later paper Bridgland (2003) discarded one

of his aggradational stages and suggested a chronology for the revised sequence, as follows
(approximate equivalence with the BGS terrace sequence also shown):

High Halstow 60.0m OD Cromerian Complex
Clinch Street 50.0m OD BGS 4 Terrace MIS1412?

©University of Reading2020 Page4
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Dagenham Farm 45.0m OD BGS 4 Terrace MIS12
Shakespeare 35.0m OD BGS % Terrace MIS12/11/10
Stoke 16.0m OD BGS 24Terrace MIS10/9/8
Binney 8.0m OD BGS ¥ Terrace MIS8/7/6

Wenban Smith (2007) identified nine stages in the Medway terrasiccession and equated his
E] GTH €& «kI1]7 ¢ilhTT Gijblt dahsidétdd GhatHtJocctb@d &t strafidgtdplijcH ij
position intermediate between the BGS Terraces 3 and 4.

In the BGS mapping the site itself is underlain directly by bedrock Qlitkno superficial deposits
recorded. Downslope from the siteand closeto its downslope boundaryBGS shows Alluvium
adjacent to the Hogs Marsh streantowever, no Alluvium is mapped within the site even where
the Hogs Marsh stream forms the site boundagy its southern end.

Geotechnicalwindow sampling and test pits, inaing 17 interventions evenly spaced across the
site (Leap Environmental, 201;9see Figure Rshow that superficial material is present across the
whole site, ranging in thickness frof.3m (recorded as topsoil) to >3.0m in interventions where
the superfical deposits were not bottomed. The superficial deposits are thin at the southern end
of the site (mean 1.25m, n=7) and thicker at the northern end (mean 2.31m, n=5). All of the
interventions in which the superficial deposits were not bottomed are in thetthern half of the

site, four of them close to the upslope boundary of the site, the other close to the downslope
boundary.

The superficial deposits consist of sandy or sandy andysillay at the southern end of the site but
across most of the site consit of gravelly sandy clay or gravelly sandy silty clay. The gravel
component is recorded as chalk and flint. The supedicdleposits recorded in the geotechnical
interventions all seen likely to be colluvial in origin (Head) comprising components derivech

the Head Brickearth and Thanet Formation upslope and from the bedrock Chalk underlying the
site.

BGS archive borehole TQ77SE90, a short distance to the south of the, séeorded a similar
sequence to those seen in thgeotechnical boreholes, with2.44m of chalky sandy clay logged
without reaching bedrock Chalk. A borehole in the alluvium of the Hogs Marsh stream (TQ77SE88),
near but outside the site boundary, recorded 6.1m oltnd peat overlying gravel down to bedrock
Chalk at 8.25nmbelow grourd level bgl).

1.3 Palaeolithic and Pleistocene palaeoenvironmental context
Palaeolithic artefacts and Pleistocene palaeoenvironmental remains have been recorded in several
places inthe wider area surrounding the site, but none within the site itself.

a. Kent HER TQ77NE19&aHoo Road Wainscott. Mammoth molajuét below 10m contour on
valley side of Hogs Marsh stream opposite present site; mapped as Head Brickearth by BGS

©University of Reading2020 Page5
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b. Kent HER TQ7SE175aLower/Middle Palaeolithic flakes. Upnor Training Groupdpaly
on the lower ground adjacent to the Upnor Reach of the River Medway; exact location, OD and
geological setting unknowut probably within area mapped by BGS as Head Brickearth)

c. Kent HER TQ77SE1378& Palaeolithic flint flakes from UpnorExact locatia, OD and
geological setting unknowut probably within area mapped by BGS as Head Brickearth)

d. Kent HER TQ77SE17@ Near the shoreline at Upnor. Skeleton Bflaeoloxodon antiqsu
(Exact location unknown, OD and geological setting unkbatvprobably within the area
mapped by BGS as Head Brickéarth

e. Lower Palaeolithic handixe a Manor Farm, Frindsbury (TQ 74744 70031) (Lincd620),
within area mapped by BGS as Head Brickearth

f. Kent HER TQ76NW43% Lower/Middle Palaeolithic flinknappirg workshop on valley side
above chalk quarry east of All Saints church Frindsb(glose to the 30m contour and to
outcrops of Third Terrace River Gravel mapped by BGS, but at the site its@iérficiatu
deposits were recorded by BGS)

g. Kent HERTQ76NE405aE] D#®i ijT A6 J e khodhandaxéslandia Lavdildis @dre.
(c.30m OD; mapped as Third Terrace by BGS

None of the Palaeolithic artefacts recorded here in the Upnor/Frindsbury area carrdiated
directly to stratigraphic units forming @rt of the succession of River Terrace Deposits identified as
deposits of the River Medway (the Hoo Gravel Formation of Bridgland & Harding (1984). However
the Head Brickearth deposits from which the maijuyriof the artefacts were recovered almost
certainly comprise material derived in part from such deposits and in particular from deposits of the
Third Terrace of the Medwaythe Shakespeare Gravel of Bridgland (2003) considered by Bridgland
to relate to the period MIS 12/11/10. Elsewhere in the valleystlod Thames and its tributaries
River Terrace Deposits regarded as being of this age (e.g. at Swanscombe) have been a prolific
source of Palaeolithic material.

The palaeoenvironmental material recorded the Upnor/Frindsbury area has also been recovered
from deposits mapped by BGS as Head/Brickearth. These specimens may also have originated in
River Terrace Deposits, either Third Terrace, or in the case of the Hoo Road mammoth molar,
possibly the Second &rrace, as Second Terrace deposits are mapped b@Bupslope from the
findspot.

1.4 Summary

Palaeolithic and Pleistocene palaeoenvironmental remains have been recorded in the
Upnor/Frindsbury area in topographic and geological settings closely sintitathose of the
present site. There is therefore strong case for further investigation of the superficial deposits
within the present site.

In particular in the Upnor/Frindsbury area, Palaeolithic artefacts seem to be associated with the
Third Terraceof the Medway at a level of about 30.0m OD. ThIreklrace deposits are mapped by

BGS on the summit of Tower Hill which rises above the southern end of the present site. There is

©University of Reading2020 Page6
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therefore the possibility that Palaeolithic artefacts (and palaeoenvironmdntamains) may have
been displaced downslope to seh the present site, either directly or by incorporation in colluvial
deposits now mapped as Head Brickearth and themselves the source of colluvial material
downslope from their mapped outcrops. Investigimin of the superficial deposits within the site
should therefore take account of these possibilities, as summarised in Table 1.

Figure 3 identifies areas for investigation and in Table 1 a rationale for prioritization is set out in
order ofincreasingPaheolithic potential.

©University of Reading2020 Page7
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Table 1: Heritage Environent Areas (HEAs) at Land at Upnor Road, Upper Upnor, Medway, Kent

HEA No. | Location Geology Palaeolithic potential
HEA 1 Directly to the west of | Very thin (<0.5m) sandy or | Palaeolithic artefacts and
and downslope from the| sandy and silty clay palaeoenvironmental
mapped outcrop on superficial deposits remains may be present in
Tower Hill of River overlying bedrock Chalk secondary context,
Terrace Deposits derived by colluvial
assigned by BGS to the processes from Rver
Third Terrace of the Terrace Deposits upslope,
River Medway but significantly affected
by pedological processes
and the effects of historic
agricultural land use
HEA 2 Directly to the north of | Thin superficial deposits Palaeolithic artefactsand
and downslope from the| (0.952.2m, mean 1.61m, | palaeoenvironmental
mapped outcrop on n=5) comprising chalk and | remains may be present in
Tower Hil of River flint gravel in sady or sandy | secondary context derived
Terrace Deposits and silty clay, overlying by colluvial processes from
assigned by BGS to the| bedrock Chalk River Terrace Deposits
Third Terrace of the upslope, but significantly
River Medway affected by pedological
processes and the effects
of historic agricultural
land-use
HEA 3 The lowerslope to the | Superficial deposits up to | Although the upper part of
west of and downslope | 2.95m thick (1.82.95m, the sediment sequence
from the outcrop of mean 2.31, n=pcomprising | here is likely to be affected
Head Brickearth chalk and flint gravel in by pedological processes
capping the ridge to the| sandy or sandy and silty cla| and the effects of historic
north of Tower Hill overlying bedrock Chalk land use, the lower part
may omprise material
derived by mass
movement from Head
Brickearth upslope with
relatively little disturbance
of primary structures and
therefore incorporating
relatively wellpreserved
Palaeolithic and
palaeoenvironmental
remains
HEA 4 This area is the uppe Superficial deposits of chalj The buk of the superficial
slope to the west of and| and flint gravel in sandy or | deposits here may
downslope from the sandy and silty clay were nq comprise material derived
outcrop of Head bottomed here in by mass novement from
Brickearth cgping the | interventions to 3.0m bgs | Head Brickearth upslope
ridge to the north of with relatively little
Tower Hill disturbance of primary
structures and therefore
incorporating relatively
well preserved Palaeolithig
and palaeoenvironmetal
remains.
1.3 Aims & dbjectives

On the basis of the significance angbtential of the site, it was recommended ithe Written
Scheme d Investigation (WSI)for the site (Green & Young, 2020 that a program of
geoarchaeologicaltest- pitting, recording and orsite processing $ carried out The aims of the
investigationswere outlinedwithin the W&las follows:
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1. To clarify the nature of the sutsurface stratigraphy across the site;

2. To investigate whether the sequences contain any artefact orcafact evidence for
Palaeolithic human activityand to evaluate the potential foithic artefact evidence in these
deposits;

3.  To evaluate the palaeoenvironmental potential of the deposits;

4. To establish the likely impact of the proposed development on degie of Palaeolithic and
or palaeoenvironmental interest;

5. To integrate the new geoarhaeological record with other recent geotechnical
investigationsat the siteto produce a deposit model of the main stratigraphic units;

6. To make recommendations for any ufther archaeological or palaeoenvironmental
investigations.

In order to addresstiese aims, the following objectivesere proposed:

1. To put down a total ohine geoarchaeological testpits across the site (Figur®) to bedrock
Chalk(generally betweerl and 3m depth) or the maximum depth of the machine arm;

2. On-site sieving of selectedstratigraphic units to check for the presence of artefacts or
biological remaingwhereappropriate);

3. To use the stratigraphic data from the neweoarchaeologicallocations, and existing
geotechnicalrecords, to produce a new deposit model of the major depositional units a&so
the site;

4. To produce a report detailing the significance and potential of the sedimeirisluding their
palaeoenvironmental potentialand making reommendations for any necessary further
investigation of the Palaeolithic archaeology and Pleistocenepdsits, which may include
further (detailed) evaluation.
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Figure 1: Location of the site at Land at Upnor Road, Upper Upnor, Medway, dkemting local
geology, palaeoenvironmental/palaeolithic find spots and thgritish Geological SurveyBGS
archive boreholes mentioned in the texSuperficial geology as shown by tiS(1:50,000 Sheet
272 Chatham 1974)
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Figure 2: Location of the existing geotechnical interventions, showing thickness of the diparl deposits (adapted from Leap Environmenta)19).
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Esquire Developments N

Proposed Residential Development
Land at Upnor Road
Upnor
Proposed Site Layout Plan
e w
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Proposed Residential Development, Land at Upnor Road, Upnor i B B . SN
Scae e 29414A 710

Figure3: Location of thegeoarchaeological/Palaeolithic archaeological teglits (TP1-TP9) atLand at Upnor Road, Upper Upnor, Medway, Ksmbwing
Heritage Environment Areas (HEA%)4. Plan provided b¥squire Developments.

©University of Reading2020 Pagel2



Quaternary Scientific (QUEST) Unpublishe®eport October 2020; Froject Number 122/20

3. METHODS

3.1 Field investigations

Atotal of nine geoarchaeological test pitsTP1to TP9) were put down at the site i@ctober 2020
(see Table 1 and Figure e test pits were put down using a rkanical excavator equipped with
a toothless bucket, and imost cases measired 1m width byup to 3m length. The test pits were
put downin 100m spitsuntil it was confirmed that the underlyinigedrock Chalk or the maximum
depth of the machine arm4m) had been reached

Visual inspection of the spit surfaces was made as thedmiae excavated the test pits particularly

for test pits TPLto 3, where Chalk was reached at depths less tltabm, and where Hillwash Head
was present (P4). Little flint was present in the Head Brickearth or its overlying soil, though a flinty
horizon was met in TB, and a bucket sample of >100 litres was put aside and raked through so that
individuaFlints could be examined.

For scale a surveying staff was usefis most of the pits, being overrth deep, could not be entered

for safety reasons, schematic sections werdrawnfor each pit at a scale ol:25, recording
sedimentological chages. A photographic recordwas also madethough the narrowness of the
pits and their depth, meantnot all of the exposure could be photographed clearlyhe
lithostratigraphy of thetest pits was described in the field using standard procedures for recording
unconsolidated sediments, noting the physical properties (colour), composition (gravel, sand, clay,
silt and organic matter) andnclusions (e.g. artefacts)The results of the lithostratigraphic
descriptions of the test pits are diplayed inTables2 to 10and inFigures4 to 13.

Table 1: Location of the test pits dtand at Upnor Road, Upper Upnor, Medway, Kent

Name | Easting Northing | Elevation
(m OD)
TP1 575146.89 | 170356.53 | 5.51
TP2 575206.59 | 170350.30| 10.25
TP3 575214.39| 170409.81| 6.17
TP4 575305.03 | 170452.06 | 4.73
TP5 575366.98 | 170398.00 | 10.19
TP6 575356.01 | 170510.04 | 5.72
TP7 575404.14 | 170581.82| 5.82
TP8 575399.01 | 170491.60| 11.00
TP9 575444.21 | 170598.09 | 9.75

©University of Reading2020
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4. RESULTS & INTERPRETIAON OF THE
GEOARCHAEOLOGICAL INESTIGATIONS

The results of the lithostratigraphic descriptions of test pifBP1to TP9 are shown inTables 2 to
10, with photographsandannotated logsof the corresponding test pits shown ifrigures 5o 13.A
seriesof transects across the variousHeritage Environment Areas (HEAsefined in the Written
Scheme of Investigation (WSljor the site (Green & Young, 202@ye shown in Figure.#Although
no elevation data was available for the geotechnical test piise results of the investigation
presented here appear t@orrelate well with those of thexistinggeotechnical investigations and
the fullsequence of sedimentsecorded during the field investigaticat the sitecomprises:

1 Saoll
Drift geology
2 Hillwash head
3 Head Bickearth
Solid geology
4 Thanet Beds (hanet Sand)
5 Brecciated Chalk

This numberinghas been adoptedn Tables2 to 10 and in Figures 5 to 1® identify these unitsin
the test pits. In summarythe results of theevaluation haverevealed a sequence afhalkbedrock
overlain by Hillwash Head towards the south and west of the,sited Chalk an@hanet Formation
bedrock overlairmainlyby Head Brickearth to the east and nor{kee Figure 4)

Sail

Throughout the site thinlight rendzina type so# were encounteredand intest pits TP1, 2, 3and6
(Heritage Environment Areas (HEA%) 2 and 3)hese includeda sub soil mixed with Hillwash éhd,
principally in the southwesternareaof the site.

HillwasiHead

Hillwash Head was encountered in test pits TP1, TP2 (HEATB3, TP4 (HEA 2), TP6 (HEA 3) and
TP9 HEA 4. Hillwash Head comprises surface washes found particularly on lower slopes and is
composed varously of chalk rubble, other head deposits (locally Head Brickearth) and sand and clay
from the Eocene Beds (Thanet Bedshlere, this unit is acolluvial deposit comprising material
worked downslope with matxi of sandy silty clay from the brickearth and clasts of safgular
chalk and flintThere was no significant evidence of material frofferrace 3in this unit,and no
artefacts were recovered.

Head Bickearth

Head brickearth was encountered in test pits TP5 (HEA 2), TH87(HEA 3) TP8 and TP9HEA 4.
This is asilty deposit witha record of Levallois artefacts in the area, but mostly from a basal gravel.
Here, flints were found only occasionally throughothis deposit though aflinty area was noted in
test pit TP5 (HEA 2) at a depth ofca. 1.8m below groundsurface (bgs)A bucket sample ofthis
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horizon wastaken by the machineamounting to over 100 litresThis was combed through by rake
but no artefacts were identifiedthe silty nature éthe brickearth made sieving impracticalle

Head Brickearth is a silty deposit found both in theasdl and on the adjacent interfluves and is the

type occurring at the present site, usually overlying a basal gravel and/or Thanet Formation
bedrock. The local geological Memoir (Dinedt al, 1954) wtes the similarity between the
Brickearth and wineblownY I ®#3J 1| 78 CijjTjH]|7# gKjJ GirJi ji
ij T k#Hij 1 i @kaH{9BD) lconsidet B¢ Brickearth at Borden to be a colluvial deposit, not
aeolian, and, of course, #y established that the Brickearth is not a simple singkposit. This

helps explain the apparent contradiction noted in the Memoir between the arid conditions implied

hidij Gj GHITIG] 1§TT1Tj in j7H he i JT7] Coll@gnh | 7 H
requires humid conditions to create the slopewh that forms it. Newton (1904) recorded the

bones of mammoth (Elephas primigenius) and rhinoceros (Rhinoceros antiquitatis) from near Tong
church, 1km to the north of the site. These are grasslandfgland animals, again indicating a

degree of humidity. int artefacts are recorded from the Head Brickearth at various localities, such

as Bapchild

Intest pits 7 (HEA 3) 8and 9 (HEA 4)}he Brickearth overlies the Thanet Beds with no basal flints
marking the juncwon. Intest pit TP, the Bickearth overliesChalk,with abasal flin horizon, but the
flints weretabular, large, up to 28m long, and appeared to be a lag deposit, with no evidence of
artefacts.

A possiblestruck flake was found on the ground surfage the areabetween TPL and TR (Figure

14). It had classistruck features on one side (bulb of percussion, bulbar scar, radial pressure lines),
a natural surface (ortex) on the reverse and possibly a praga surface adjacent to the bulb of
percussion. Itis recognized that it could be a recent strike, fomepke created during ploughing.

Solidgeology

Thanet Beds (hanet Sandbedrock was encounteredverlying the Challin test pitsTP5 HEA2),
TP6, TP7 (HEA 6), TRéhd TP9 (HEA 4Y.hanet Beds were absent in the southwestern area of the
site in test pits TP1TP2 HEA 1, TP3 and TP5HEA 2. The Thanet Bedshere are thin because
they are near their southern limitvhere they feather out. Thus they are absent where the
undulations in the Chalk surface rise above them, as occuthénsouth-western part of the site.
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Figure 4 Stratigraphic profile of test pit¢shown in four transectscross) at Land at Upnor Road, Uppergdor, Medway, Kent
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Upnor
Upnor Road Site

Trial Pit 1

0.0m 55
below ﬁ moD 1.1a Soil, very few chalk or flint clasts
ground

surface 1.1b Sub-soil, mix of soil and hillwash head
sub-angular flint and chalk fragments

= 5.0

1.5 Chalk, brecciated

1.0 A

Figure 5: Photographand annotated logof Test Pit TP1, Land at Upnor Road, Upperpdor,
Medway, Kent

Table 2: Lithostratigraphy of Test PitP1,Land at Upnor Road, Upper Upnor, Medway, Kent

Unit | Depth (m bgs | Depth (n OD) | Thickness | Description
(m)
1.1a |a0.2 5.5a5.3 0.2 Soil, few chalk or flint clasts
1.1b 0.2a0.45 5.3a5.05 0.25 Sub-soil, mix of soil and Hillwash hee
sub-angular chalk and flint fragments
Traces of Hillwash head at base
15 >0.45 <5.05 Chalk brecciated
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