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SUMMARY

2

From the [4ih o the [8th of August 2000, the Oxford Archagological
Unit (OAL) carried out an archaeological recording exercise invelving
the excavation of three test pits at Hampeon Court Palace, Hampiton
Court Roed. Twickenham, Grearer London. A single test pit (TP3) was
Jocated in the Lower Car Park, and 4 further two (TPs | and 2) at the
western end of Tennis Court Lane. These works were commissioned by
Jonathon Fovie, Assistant Curator of Historic Buildings, Historic Roval
Pataces. Hampton Court Palace. Surrey Test pit 1 revealed a substanticl
sequence of dump lavers, dating 1o the jinal years of the [7th cenniry.
tipping down from south 1o north o what is probably the former mout
(eonstiucied ¢ 1313-17). Strucnores refating 1o the sides of the moat were
not located in either test-pit 1 or 2. The infill of the moat was sealed by «a
cobbled surfuce, now some (.5m heiow the modern tarmac surface of
Tennis Court Lane. Test pit 3 revealed the truncated remains of the
central wall of the late I7th century Kirehen Gurdens, and the heavity
demolished remains of @ DrEVIOUSIY WKIOWI SIFUCIITE. This comprised
concrete foor slab wit associared hrickwork approached by a number of
salt-gluzed sewage plpes st i requdar intervals. At o later point a
concrete siruenme with o egnind noveh south guily was stalled. These

soruciures were demolished. and thewr helow ground elements partially
runcated, presumably in 1935 when the current car park was insialled,

1 INTRODUCTION
1.1 Location and scope of work

111  Between the i4th and the 18th or August 2000 the OAU carried out an
archacological recording acuon nvolving a total of three hand excavated test pits
which were located in the Lower Car Park and Tennis Court Lane, Hampton Court
Palace. This work was commissioned by Jonathon Foyle, Assistant Curator of
Historic Buildings. Historic Roval Palaces. It was designed to supply archacological
information to the Curator’s Depariment in advance of the complete replacement of
the existing surfacing (including the installation of new services and drainage runs)
in the Lower Car Park. and the extension of these new service ducts part-way along
Tennis Court Lane. The Assistant Curator established the brief for the scope of the

archaeological works.
12 Geology and topography

12.1  The site lies at a height of ¢.9 m above OD on the First Terrace drift geology of the
River Thames, which overlies London Clay. The site is situated on relatively flat low
lying ground within a loop of the River Thames on its northern bank.

1
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13 Archaeological and historical background

1.3.1  The historical background to Hampton Court Palace is well documented, specitic
written and cartographic information pertinent to these works were supplied by the
Assistant Curater and are oniy brielly summarised here.

132  The arca now occupied by the Lower Car Park was initially within the boundary walls
of the tiltvard, built in ¢. 1537-8 at the behest of Henry VIIL, The tiltvard fell out of use
at the beginning of the seventeenth century. It is unknown what became of the area unti}
the end of the seventeenth century, when it is shown as a walled kirchen garden with
internal dividing walls, the central wall and the gardens themselves abutting the north
side of the Barrack Block which was built between 1689 and 1700. The central wall of
these gardens is shown on Rogque's map of 1736 and by 1841 a broad path is shown
along the north walls of the Barrack Block. It is thought however that the central wail
was demolished during the latter part of the eighteenth century, as there are a number of
maps after 1736 but prior o 18] that do not show it By 1933, the lavout of the curent

car park had been established.

J—
fad
el

The moat along the west front of Hampton Court Palace was construcied for Thomas
Wolsey in ¢.15313-17. The western sirerch immediately before the west ront was filled
i1 with rubbie generated by demolinions during Sir Christopher Wren's rebuiiding
programme (1689-1701). The continuation of the moat immediately to the north of the
west [ront in the in the location of the present Tennis Court Lane seems t© have been
filled some forty years laier, immediately prior to the consiruction of Carpeniers vard i
1739, Tennis Court Lane itself was situated between the palace and the northern
orchard and has almost certainly been a thoroughtare for delivery of goods to the palace
since Wolsey's tenancy. Up o ¢. 1739 i1 was bounded to the west by the line of the

moat,
1.4 Acknowledgements

1.4.1 Franklins the contractors at Hampton Court Palace who provided attendance to the
archacological works, together with Jonathon Foyle and Adrian Phillips of Historic
Royal Palaces deserve thanks for their support.

7 EVALUATION AIMS AND METHODOLOGY

2.1 Aims

71.1  The work was principally designed to evaluate the location, depth and level of
preservation of two structures. Firstly the demolished central wall of the eighteenth
century Kitchen Garden, situated on the site of the former Tilt Yard in what is now
the Lower Car Park, and secondly the two opposing sides of the Tudor moat whose
former alignment runs under Tennis Court Lane.

2
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2.2 Scope of fieldwork

221 The evaluation consisted of three test-pits, whose locations were pre-established by
HRP (Fig. 2). Testpits | and 2 were located at the western end of Tennis Court Lane,
above the projected location of the eastern and western walls of the moat. They
measured 1.5m wide by 3.8m long and 1.4m wide by 1.8m long respectively. Test pit
3 was located in the Lower Car Park above the projected line of the central wall of

the kitchen gardens. and measured 2.1m wide by 4m long. The attendance contractors

removed the tarmac surface. but all other deposits were archaeologically excavated

by hand.

12
(]

Fieldwork methods and recording

2
L
—

The renches were cleaned by hand and the revealed deposits and (eatures were
sampled to determine their extent and nature. and to retrieve finds and environmentas
samples. All archaeological features and deposits were planned and where excavate

heir sections drawn at scales © a0 ALl features were photographed using colour

pm

slide and black and white print m, Recording followed procedures latd down in the
AL Fieldwork Vianual (ed, DR HRnson. 1992,

2.4 Finds
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1e course of the excavation and generally

e
hageed by contexi. Finds of special interest were given a unigue smail find number.

75 Palaco-environmental evidence

2,51  Deposits were sampied where they were nien in charred remains. part of a good
stratigraphic sequence and contained dating evidence..

3 RESULTS: GENERAL

1.1 Soils and ground conditions

3.1.1 The site is located within an existing and heavily used car park, on the north side of the
Barrack Block, and at the western and of Tennis Court Lane, on the southern side of the
Hampton Court Palace complex (Fig. 2). Ground conditions and the weather were

good. No waterlogged deposits were encountered.
4 RESULTS: DESCRIPTIONS

41 Description of deposits

Test pit 1 (Fig.4)

41.1 A setof twenty-four deposits formed the earliest and main sequence observed in this
test-pit. They were recorded 1o @ depth of 7m OD. some 2.30m from the existing road
surface, and represented a build-up of deposits 1.8m thick. These deposits tipped

-~
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down, primarily from the south to the north, and then from the scuth-west to the
north-cast. The initial deposits in the sequence were up [o 0.40 m thick, their
deposition forming a steep gradient. This gradient shallowed considerably to become
horizontal at the top of the sequence, where the deposits were less substantial but
more concentrated. The majority of these later deposits were only 0.05m thick. All
the deposits were composed of silty sand. The majority of the later deposits, contexts
13G, 136, 134, 132, 130, 128121, 119. 118 and 126, had-a pinkish colour due to the
high percentage of fragments and dust from mortar, brick and tile. Other deposits in
the sequence, contexts 142. 138, and 113, were of a more greyish hue predominantly
from charcoal and ash inclusions, This sequence filled a large negative feature whose
sides and base were not located within the limits of the excavation, therefore 1t is not
clear at which point the fills stop filling the negative feature and are acting as ground

levelling deposits.

Sealing this exiensive sequence Wwas a final laver of heavily compacted crushed
building materials overtain bv a thin sand layer into which was set deposit 112, the

remains of a cobbled surtace.

113 Above 112 wasa further sequence of deposits. 100, 110, and 108, which consisied of
mainly crushed building materials. and were cut by trenches for storm water drainage
pipes and another partially revealed negative feature, cut 103, of unknown funciion.
These were sealed by a tarmac road surface that was cut by another possible service

irench before the final tarmac resurfacing.
Test pit 2

414 This test-pit was halved in size when live cables were detected running across i1s
eastern side. [t was finally abandoned when the removal of the existing tarmac road
surface on the remaining Qaif revealed a multitude of service trenches filling the
entire area within the trench timits. The backtills to the service wenches were
excavated to expose the pipes and cabies, the lowest of which was recorded at 8.62m
0D, some 0.75m below existing ground level. The back{iils to these service trenches,

context 201, yielded a large number of architectural stone fragments.
Test pit 3 (Fig. 5)

415 Natural brickearth 313 was encountered at a depth of 8.50m OD; this was overlain by
a geological gravel deposit 314 which measured 0.30m thick, thus the uppermost
level of natural deposits was recorded at %.80m OD.

416 The natural deposits were truncated by a north/south running construction cut 316.
The cut was vertically sided with a flat base and measured 1.10m wide by 0.60m
deep. The primary fill of this linear feature, 322, was a 0.50m deep deposit of
building rubble. This material consisted of: randomly and loosely dumped broken
sections of bonded brick. dressed chalk with impressions of coursed brickwork in the
adhering mortar, broken flint nodules and stone pieces within 2 matrix of mid-brown
sandy-silt. The orange-red bricks measured 0.23m tong by 0.10m wide by 0.053m

4
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thick, and were bonded by a hard creamy white lime based mortar. This foundation
supported a brick faced structure with a rubble core, 317. This structure stood proud
of construction trench 316 to a height of three brick courses. It measured 0.90m wide
by 0.45m high. The facing bricks were purplish red in colour and measured 0.23m
long by 0.105m wide by 0.06m thick. The bond of the brickwork could not be
established from the limited remaimns. but it had a random appearance and used more
naif bricks than whole bricks. The rubble core comprised broken bricks, chalk lumps
and flint nodules. The faces and core of the structure were bonded with the same
friable mid-brown lime based mortar. which contained a high percentage of sand and
occasional chalk flecks. The construction wench was back-filled and the ground level
sither side of structure 317 was then raised with redeposited natural gravel 320, and
brickearth 313.

11,7  The above structure was cut 1o the south v 308, and to the west by 312 Cut 303
represents part of the consiruction cui “or the installation ot a flat topped concreie
Foundation. 318, upon which sat the aces of brickwork possibly forming a small
bay. The extent of this suuciure was ward o define. and only its northern linut was
observed in the test pit, To the west “me siructure had been arubbed out during s
subsequent demoiition. (Cut 106 This same demolition cut ran eastwest through the
whole length of the test pit and probabiv defines the orientation of structure 318 if
not its full extent. Cut 312 was a wide service rench in the north-west corner of the
rest pit. It contained the remains of four separate four inch diameter salt glazed
ceramic pipes. These were orobably sewage pipes and fanned out from the north t©
the south, Their gradient suggests that thev were draining sewage from a building to
the south, possibly structure 31 3 with an outflow located beyond the northern Limits

of the test pit.

418 Stucture 318 was partly runcated by the construction of structure 319, This
siructure was represented by a dark grev granular concrete strip that had been poured
into a 0.50m wide north-south running rench. Formed in the top of this concrete was
a slot, measuring 0.08m wide, at least 0.10m deep and running for 1.50m n length
from the southern extent of the test pit. At the northern end of the slot part of a
probable timber post was recorded. The structure is probably some form of addition
to structure 318,

4.1.9 A major castwest aligned cut, 306. appears to represent the demolition and partial
‘grubbing out” of structure 118 and its addition 319. In addition it severed the
physical and stratigraphic relationships between structures 318/319 and the ceranuc
pipes in cut 312. [nside one of the ceramic pipes and probably dating from the
demolition activity was an old milk bottle from the Express Dairy Co. Ltd. The
resulting hole was backfilled with demolition materiai and levelied.

41.10 The levelled area was overlain with a gravel layer that acts as the make-up for the
existing tarmac car park surface of the Lower Car Park.

- 2
Griben_fordHampion Court Paiace HCP 20CLIENT REPORT doc 16 November, 2000



OAL Hampton Court Palace, Lower Car park and Tennis Court Lane, HCP 29
Archaeological Evaluation-Clicnt Report

e et

42  Finds
Pottery by Duncan H Brown

Introduction

421  Seventy-four sherds of pottery were recovered from ten contexts and sorted by
context. ware type, vessel type. sherd tvpe and rim diameter, then quantified by rim
percent. weight in grams and sherd count. Aspects of decoration and abrasion were
recorded in a ‘comments’ feld. The data was entered into a spreadsheet using

Microsoft Excel (Appendix 2. There follows a brief discussion of the assemblage.

Discussion

17272  The assemblage 15 100 small Tor analvsis 1o provide any telling insight into pottery
ase at Hampton Court, and reveals Hitle about the in hilling of the moat. The
generally small size of the sherds. weether with the cross-fitting vessel (cross-iit

pumber one) that Hnks contexts 138 and 139, suggests that the tills were derived

from an early dump depesit and that this maerial represents secondary deposiuon.

=
[E]
L

Seven contexts, 113,131, 135, 138, 120, 141 and 142, may be dated to the late 17th
or carly 1 8th centuries on the basis of the pottery. The relatively high quantities of
English tin-glazed ware. and the absence of stoneware, both suggesta 1 7th century
date. Later dates are indicated for contexts 101, 123 and 139 by finds of Creamware,
transfer print and refined earthenware. These may be intrusive. ot at least indicative

of tater disturbance.

4724 There is a comparatively high quantity of English tin-glazed ware and this is worthy.
perhaps, of turther comment. If this material pre-dates the regular use of Onental
porcelain, then these fragmenis might accord with the high stawus of the site, Even
after porcelain superseded tin-glazed wares, however, production continued and was
generally supplied 1o households that could not afford Oriental ceramics. Al
Hampton Court, therefore, these tin-glazed pots could represent either high-class
pottery or later run-of-the-mill material used. perhaps, by servants. The other ware
{ypes present are earthenwares in common currency in London. At Hampton Court
these too would most likely have teen for the use of domestic staff.

Glass by Ben M Ford

425 The assemblage comprised a total of 53 fragments of glass of which ten are of plain
window glass. The remainder includes a variety of unidentifiable vessels and bottles.
The following table shows their provenance and date/date range.

Quantification of the glass assemblage.

6
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1 NOS | Ident Date
IE | Bottle C19th
3 | Window C17-18th
| 1l | Botle | C17-18th
; 1B [ 9Vessel [ C17-13th B
' 12 B | Window | C17-19¢h
[ P123 Ll | OVessel C17-19th
e 1 Bome [Cirish |
s 4 | Botle [Cl7-18t
1 | 138 1l | Bote | C17-18th B
W 3 | Vessel | C17-18th i
i D [l T Window [ C17-18th
T oty  Botle | C17-18th |
R 2 | Vessel { C17-18th “
“E‘_‘"*”'“TMT i i Window ¢ C17-18th
T T 0 1 | Messel L C17-18th
| MO : :
{Total 23 : ‘

Wwindow (Glass

426 Allten fogments of window zlass were examples of plam glazing probably dating

g

the 17-18th centuries. They were 2l errieved from west pit 1

Vessel Glass (incl. Bottles)

1437  Allthe vessel glass is of a post-medieval date ranging irom the 17th century to the

18th century. They were all rerrieved from test pit one.
Clav pipe by Da vid Higgins
The Pipes

428 The excavation of Test Pit 1 recovered a total of 34 [ragments of pipe. ¢comprising 6
bowl and 48 stem fragments. No mouthpiece fragments were recovered. The pipe
fragments have been individually examined and details of each fragment logged on
an Excel worksheet. The fayout of the worksheet has been based on the draft clay
tobacco pipe recording system that has been developed at the University of Liverpeol
(Higgins & Davey. 1994). Copies of both the worksheet and the draft recording
system have been provided for the site archive. Bowl forms have been recorded with
reference to the London typology established by Atkinson and Oswald (1969). An
assessment of the likely date of the stem fragments has also been provided. The stem
dates shouid, however, be used with caution since they are much more general and less
reliable than the dates that can be determined from bow! fragments. All of the pipes
were recorded and dated before the context matrix and supporting data were examined.
This methodology avoids any pre-conceptions being formed as to the possible date or
nature of the various pipe groups while they are being identified and catalogued.

420 A contex{summary has been prepared which gives the overall date range for the pipe
fragments irom each context {Table 1). From this, it is evident that the majority of the

7
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pipes recovered date from the eighteenth century with very little earlier or later material
present. One stem fragment with moulded leaf decoration towards the bowl junction
and along the seams was recovered from Context 101. This style of decoration was
popular around 1810-50, which is in keeping with the post moat build-up with which
this context was associaied.

4210 The only other post-moat deposits from which pipes were recovered were 104, which
produced a single stem dating from the seventeenth century or first half of the
eighteenth ceniury. and 123, which produced five stems with a date range of about
1680-1820. The earliest stem was very battered and appeared to be residual with the

majority of the fragments suggesting a later eighteenth century date for this deposit.

4211 The remaining pipes. {rom contexts 113 and 131-142, were all associated with the moat
fitls. These deposits contained one or two residual seventeenth cenfury stems but the
majority of the material was consistently of eighteenth century date with no ninetesntn
century or later pipes present. Several of these contexts (113, 138,139, 140 141 and
142) produced stem fragments 0 excess of 30mm in length suggesting that the moat
deposits were made up o {relatively fresh material. The uniform styie and substantiaily
complete nature of the bowt fragments that were recovered from these deposits support

this suggestion.

Table 1: Context Summary This table shows the number of bowl (B) and stem
tS) fragmenis from each coniext (Cxij. together with their overall date range
(Date). It also shows the number of burni fragments (b) in each coniext.

{ Cxt i B S | Date I'h ¢ Comments
EERE 1680-1850 " sarly G106t stem with moulded leaf decoration {¢1810-50).
5 : Another stem probably 1780-1820. f
o4 01 1610-1750 1 s,
W | $700-1800 ! . Three bowl frags and one stem join together. The two bowls
i P | i ' both of 1700-7C type — one marked RC and oné marked RT. |
1 i | Probably both Kingston products. Z
193 i 15 | 1680-1829 ! I Generally thin stems — probably z later C18th conlext. i
{131 N | 4610-1770 i1 A 1700-1770 types with t residual fragment.
[ 132 P4 | 16401770 21 Three of the four are 1700-1770 types. ﬂ
134 3 [ 4700-1800 i3 L
135 R [ 17060-1779 P
m’ [ 1610-1770 1 Most fikely an C18th fragment, around 1700-1770. ]
138 7 is I 1680-1770 ] [ Four of the five are 1700-1770 types.
Wl 1700-1770 1| Consistent group with the bowi marked RT, Probably a
l i 1 i | 1710-50 period maker at Kingston. One piece of stem
L l | i curved.
i ' 1660-1770 ‘I ! Bowl marked RT (see above) . Likely to be a 1700-1750
! group.
1680-1770
1680-1770

42.12 A tota} of six bowl fragments were recovered from the moat deposits. Three of the
pieces from Context 113 joined 0 forma single bow!. which also joined a long stem
fragment (120mm) from the same context. This supports the assertion that the
material in 113 represents a very fresh and undisturbed deposit. The re-assembied

8
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Lowl and the other three examples (Contexts 113, 139 and 140) are all of the same
basic form, i.e., London Type 23 (Atkinson & Oswald, 1969, Fig 2). The Type 25
bowl was particularly popular and long-lived in the London area, being the standard
form produced in the region from c1700-1770. All four of the Hampton Court
examples have the maker’s initials moulded on the sides of the heel and these can be
used to refine the dating of the moat fiil.

4213 One of the bowls, from Context 113, is marked RC. Other examples of eighteenth
century pipes marked RC have been found at Crovdon (2 examples), Ewell (several
examples)h Weybridge (1 example) and Kingston (16 examples: Higgins 1981, 226-
33). Eighteenth century pipes marked RC have not been recovered from elsewhere in
Surrey. which makes this concentration of finds. all from within 10 rmles of
Kingston, all the more striking. The Kingston pipe-making mdustry has not been
studied in any detatl and so this maker. who seems almost certain to have worked
there. cannot at present be identified. One possible candidate is the Robert Collis.
pipemaker. who baptised his son Robert at Shalford. near Guildford, on 11 March
171112, No later references of pines srributable o this maker are known from

around Guildford and so it is possibie that he moved 10 work at Kingston.

4214 The other three marked bowls. all with the relief-moulded initials RT on the sides of
the heel, were recovered from Contexss 113, 139 and 1240, These are cqually
problematic to identify but they are espeeially significant since they occur in COnRLExts
ranging from the top almost o the very bottomn of the moat fill. The example from the
lowest context, 140, has a quiie chunky. “heavy’ feel to it with thick stem and bowl
walls. These features suggest that ivis an early form. probably dating from the first
30 or 40 vears of the eighteenth century. In all of these exampies the “kicking’ leg of
the initial R is rather weakly formed. All three pipes were produced in different
moulds, indicating that this appears 10 nave been a regular characteristic of the RT
pipes. The R of the RC pipe from Hampton Court is simnilarly formed. as are the
dustrated examples of RC pipes from Kingston (Higgins 1981, Figures 44.7-9). This
suggests that the moulds for both makers may have been produced in a common
workshop.

4515 Ina study of Surrey pipes, five examples of eighteenth century bowls marked RT
were recorded, all from the north of the county. There were single examples {rom
Nonsuch Palace, Epsom and Ewell and two examples from Kingston (Higgins 1981,
226-238). The RT pipe from Epsom was recovered from a good sealed pit group, the
pipes from which have been closely dated to ¢1714-20 (Higgins 1687, 416). This
supports the earlier eighteenth century date suggested by the example from Context
140. At least one and probably two other RT pipes have previously been recovered
from excavations at Hampton Court. On the basis of the distribution and dating
evidence given above, these have been attributed to an as yet unidentified Kingston
maker. working ¢1710-50 (Higgins 1998, 151). The three RT pipes from the iatest
excavations strengthen the disyribution pattern of these pipes in the Kingston ared.

9

G:iben_ford\Hampton Court Paigee HCP IS CLIENT REPORT doc 16 November, 2000



QAU

4.2.16

+-
(S5
-
.

Hampton Court Paiace. Lower Car park and Tennis Court Lane. HCP 29
- Archaeotogical Evaluation-Client Report

With regard to the manufacturing and finishing of the pipes, there are four points to
note. The first is that one of the RT pipes (Context 139) has an internal bowi ¢ross
inside the bowl. These marks were formed by cuts on the metal stopper, which was
used to form the bowl during the manufacturing process. The second is that all the
RT pipes were produced in different moulds. This suggests that the RT maker
operated & well-established and prolific workshop employing a number of
journeymen. The third is that a curved stem fragment was recovered from Context
139, Curved pipes are not generally found until the end of the eighteenth century
suggesting that this is either a particularly eatly example or that it is a poor quality
product with 2 badly warped stem. The fourth point is that one of the stem fragments
from Context 138 has a very glossy surface. which appears to have resulted {rom the
application of good quality burmishing. Burnishing the surface of the pipe was an
additional job. which consequentiy resulted ina higher cost for the finished article.
London area pipes were very rarely burnished during the eighteenth century and this
example is interesting smee it may represent the use of a more expensive class of

pipe at Hampiton Court Palace.

The final point to not is the unusually high incidence of burnt pipe fragments mn this
assemblage. Single burmnt fragments were recovered from Contexts 104, 131,133 and
130, with two exampies in 132 and three w134, These 9 examples constitute 7% of
the assembiage as a whole or 429 of the pipes from these six contexss. Apart from
the single stem in 104 all of these contexts formed part of the moat fill. The high
perceniage of burnt fragments {rom this arca may suggest that the pipes were coming

from a specific source, such as hearth debris or from a burnt building.

Although the evaluation only produced a small sample of pipes they have proved to
be of interest for a number of reasons. The sequence from the moat il suggests that
this material was all freshly deposited around 17 10-1750 whiie the presence of
burnished and, possibly, of curved pipes hints at the consumption of a few more
expensive products at the site. The majority of the pipes, however, are of standard
London styles and suggest that the bulk of pipes used at the Palace were not out of
the ordinary. The four marked bowls all fall within a striking distribution pattern
centred on Kingston, where the RC and RT makers are likely to have worked. This in
rurn suggests that supplies for the Palace, at least in terms of the pipes, were obtained
locally from traders in Kingston. The broader distribution of RC and RT pipes shows
that the Kingston pipemakers were supplying a market with a radius of about 10
miles from their production centre.

Animal bone by Bethan Charles

Introduction and Quantification

4.2.19

A total of 70 fragments of bone (1 165g) were recovered by hand from excavations by
the OAU at Hampton Court Palace. Some of the bone was re-assemnbled, reducing the
fragment count to 37 In addition to the hand collected bone some bone was

10
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recovered from environmental samples. This material was looked at briefly. All of
the bone was from post medieval deposits from within the moat.

Methodology

4220 The assemblage was recorded through the use of a simple recording sheet. This
enabled a quick calculation of totals to be made along with a rough estimation of the
number of individuals in each coniext and in total. All fragments ot bone were

counted including elements from the vertebral centrum, ribs and long bone shafts.

4221 The sheep and goat bones were seaarﬁfad using the criteria of Boessneck (1969).
Prummel and Frisch {1986). i addion o the use of the reference material housed at
the OALL

[

_____ of epiphyvseal fusion of the bones was done using

4227 Ageing by measuring the rate

Silver's £ 1969) rables. However. ha dara has not been included 1n the assessment due

ro the small number © Sindicanyve siements recovered from the excavation.

Condition

47233 The majority of the bong wasn good condition with only a small amount of
arritional damage. Eight of the ones vom the site had clear butchery marks

including the remains of a large pone that has not as yet been identitied to species.

Results

4224 It can be seen from table ! that cawie and sheep appear 1o have provided the majerity
of the meat to the inhabitanis of e site. A small number of pig bones were also
recovered along with one goat metatarsal. |. In addition to the domestic species it also
appears that the inhabitants were eating wild species.

:[:..
o]
[
h

A Faliow deer metapodial and a rabbit fernur indicate some variety in the diet of the
inhabitants during the post medieval period of occupation.

r(—?_ontext Cattle | Sheep lGoat Pig | Fallow Deer Rabbit | Unidentified] Total iPeriod

113 5 4 0 2 i 0 10 21 |17/18th
century

131 0 1 0 0 0 0 0 1 17/18th
century

135 0 1 0 0 0 0 1 2 {7/18th
century

138 2 3 0 4 0 1 8 18 {17/18th
century

142 0 1 0 0 0 G 1 2 17/18th
century |

139 1 2 0 0 0 0 0 3 18th century

123 2 0 1] 0 0 1 4 {8/19th
ceniury

l101 0 0 1 {0 0 0 2 .3 [19th century

11

Grben fordiHampion Court Patace HCP 2NCLIENT REPORT doe 16 November, 1000



OALU Hampton Court Palace. Lower Car park and Tennis Court Lane. HC
Archaeofagical Evaluation-Client Report

Cattle | Sheep | Goat! Pig | Fallow Deer | Rabbit Unidentified} Total {Period
121 T 0 0 1 0 0 3 |Unphased
Total 1] 1 1 6 1 1 23 57

4226 Three samples were taken from the site for environmental processing. From these
samples bone was recovered from meshes ol between =10mm, 10 - 4mmand 4 - Zm.
Fragments of bone included elements from the main domestic species as well as bone
&rom small mammals and fish bone. It would be of value to have the fish bone
identified 1o species.

4227 Jtisclear from the richness of the faunal assemblage recovered from the
environmental samples that any larger scale excavations at the site would benefit
greatly from further sampling in order to recover more evidence of the variety in the

diet of the inhabitants.

1228 Itis likely that the animnal bones recovered from the site represent domestic wasie.
The small number of bones cecovered from the site does not provide mueh
‘nformation regarding the economy of the site other than the presence of the animals.
However, evidence of bird. deer. ~shbir and fish bone indicate that the diet was

varied. as might be expected at such a high status siie.

4229 The remains of a large long bone fragment with butchery marks was recovered irom

context 138. The bone has not been identified to specics.
Metal objects by Leigh Allen

Introduction and description

4230 A smalland very corroded assemblage of 12 iron objects was recovered from the

archaeological investigations at Hampton Cowrt Lower Car Park and Tennis Court

T ane. Eleven of the objects are nails or possible nail shanks from 17th-19th century
contexts; they all require x-radiography in order to faciliitate full identification. All
the nails have rectanguiar cross-section shanks but corrosion products obscure the
heads. The remaining iron object is an angled strip with a rectangular cross section, it
is also heavily corroded especially at the right angle and x-radiography may reveal
further details. Two fragments of lead were also recovered from the investigations:
one is a fragment of folded sheet while the other is an irregularly shaped off cut with

aragged edge.

Object \ Material ‘ Preservation | Description Dimensions | Date “
Context ! !
17101 ‘ Nails {x3) | iron complete All three nails have L: 70mm, | (19th 1

i rectangular cross 78mm and century). *

i section shanks and 138mm.

i , 5 corroded heads. ; i

| Shect l lead i incomplete 1| A fragment of folded Ly 63mm. | (19th §L
S ; 1 ! lead sheet. a century)
EUTE | Nals (x3) I iron | complete. All three rails have | L S4mm. L (17-18th |
L,_.A-—Ml——*-———-* 1 | rectanyular cross [ Sommoand ccmurv‘).ﬂ_‘i
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H

W I Object i Material Preservation ‘ Description Dimensions | Date '
Context ‘ L
1 | ; ' section shanks and 70mm. l
| L | corroded heads. 1
e | Obyect { iron | ncompiet | An angled strip witha | L:97mm, 7 century l
\ l ‘ i ! rectangular cross y |
| ; g i . section, the strip is i
i i : ; ! heavily corroded. : ;
! %‘—6{f_cm P lead ©incompiete I An rregular shaped  § L:37mm ['7 century 1
\ i | fragment of tead sheet ‘ i |
| § ‘: - with a ragged edge ; 1
1{ . ! wherz it has been | : |
g : o " roughlv cutor tomn. | 5 ?
NEE DNl ©aron - complete. - At with a | L§8mm. | (18th-19th |
' ; rectanguiar section |century).
1 f  shank and 1 corroded | ! :
l”‘ﬁ”ﬁ Nansix2) o ron o complete Both natls have . L 6lmm L0 ceniury
' © rectanguiar <ross | and 70mm. |
| section shanks and 3 ?
N - corroded heads, '
T“ﬁ"_:{"w—";:i-g fon meompiie Possibie nail shank. | Lo +imm. “th-18th
o l | ocenturvy,
TN ron COMDITIE 5 owery eorroded naih Lo 3dmme P Tih-13th
[ ! Ceenturvy,
Conclusion
1231 The assemblage contains 1o diagnosic objects: the ironwork should undergo x-

radiography for record purposes and 1o complete the identifications. Beyond that no

further work will be necassary.
Worked stone by Ben M Ford and Julian Munby

A toral sample of 8 fragments of architectural sione were retrieved from the archaeological

recording actions in the Lower Car Parkand T

These are listed In the rable below.

ennis Court lane, Hampron Court Palace.

["Test- | Stome | Object Material  Dimens i Comment [ Date j
pit/ | Sample | : . -ions | ] ‘
Cxt \ i L i |

i ! slab | v. fine limestone ! Incomplete | Post-med? |
i i mullion l rough limestone i Incomplete | Post-med |
: | a 5 i €177
j } roll mouiding | rough limestone x 0.1im Incomplete Medieval
i L /free column i o dia
21 i 7 | Slabscornice? | rough limestone { i Incomplete Post-med? |
21 ] 8 ol moulding | rough fimestone 0.0 m Incomplete Medieval
| | dia.
T doorwindow | fine limestone | Near complese. Post-med
jamb | l Lead+iron jointing
doorswindow | fine limesione Incomplete. Lead Post-med
jamb : jointing
mouiding | rough limestone | Incomplete off cut_| Post-med |

Conclusion

4.2.32 The assemblage of architectura

i stone from this archaeological evaluation represents

2 moderately interesting collection of dumped stone from demolition /rebuilding
works at Hampton Court Palace.

13
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4.2.33 The jambs (worked stone numbers 1 and 2), could date to the period of Wolsey but
no earlier. The embedded metal ties suggest they were located in an exposed place.
and could even belong to part of a battlement or parapet rather than a simple door or
window. However these may simply indicate that they are post-medieval in date.

4234 Ofnote are the two {ragments of medievai mouldings (worked stone numbers 6 and 8
from context 121 in test-pit 1). These ought to be pre- -Wolsey and possibly belong to
the thirteenth century buildings used by the Knights Hospmtal}ers of St John of
Jerusalem. or the fifteenth century buildings associated with the Abbots ot the Order
of St John, If so it suggests that Wren's demolition and rebuilding programme in the
late seventeenth ceniury. could have included the demolition of some still extant

medieval structures.
Ceramic Building Materials by Nick Mirchell and Ben M Ford

4235 Atotal 31 fragments. weighing 2180¢. of ceramic building material were asse
from the HCP 29 excavations. All the material was retrieved from zest pit t. The
assembiage comprised 26 fragments of fat tite. 2 fragments of pantile. a single

fragment of glazed Hoor tile. and 3 brick fragmenis.

4736 All the flat (peg) tiles and the pan-t les probably represent roofing tiles: these ar
likely to derive froma demolished omlamw

4237 The flat (peg) tiles are undiagnostic and could as easily be medieval or post-medieval
in date, The floor tile is tentatively dated to the tate medieval period.

\ T‘est. Object Number Weight D%Telnzsi;)'nsﬂ ! Comment Consex;
\ pit/Con- 1 | € {T= thickness} . T Date |
totext ! i . i
!;07 i pantije | E T0.012Zm i fragment. curved over edge C19.20
~_flarule i i P33t L TO0O0Um fragment P
04 T Farnie | | T To401Im F fragment CCi910
TR D fattle 13 P97 TO0m- fragments, mortar adhering |
| % | 0.012m to & fragments NI
| brick ; 3 [T 103 | nodimensions | fragment
/121 | pantile ! l [ 148 T0.012m fragment Cigan
| fatnle | 1 42 T0.012m fragment A
17131 Woor 1 | h 192 1 TO0034m fragment, worm greeny-
| tile ] ‘ brown glaze with no pattern | Ci7-18
| % | | on one side ,
17133 | flactiie | ! | s [ Tootm fragment with cireularpeg | =12 g i
| { i 1 hole, mortar adhering '
1/135 fattile | i Poouis ] TO.012m fragment, mortar aghering C17-18
3 flattle | ! [ 214 170012m fragment I Ci7-18
t[:illxgved 1 160 ! T0.02m fragment, chamfered edge Cl7-13
OTAL | 3 2186 | ]
43 Palaeo environmental remains
14
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Charred plant remains by Dana Challinor

431 During the evaluation, three soil samples were taken for the recovery of charred plant
remains (contexts 113, 138, 142). All three samples were from deposits in the moat
(dated to the early cighteenth century) and were 10 to 25 litres in size. The samples
were processed by flotation using a modified Siraf-type machine and the resultant
flots were dried and scanned under a binocular microscope at x16 to x20
magnification. The flots were large in size, 5o only a poffion (¢. 20%) of each flot
was assessed.

1372  All of the tlots were dominaied by coal. with large quanuties of clinker fragments,
Small amounts of wood charcoal were also visibie and were abundant in one sampie
(context 113), Mixed raxa were present. but Quercus sp. (oak) was the most
common. Most of the charcoal fragments were from roundwood. No other plant
remains were identified: although charred amorphous material was noted. this was

|

not identifiable. Other material oresent i the flots inciuded fsh bones and scales

i

{contexis P13 1A2Y,

433  Theremains recovered from the moat deposits are likelv to represent the dumped
residue of nuel debris. These samples are of Himited vaiue and sammpling for charred

plant remains 1s considered of low potential in any further excavaions,
2 DISCUSSION AND INTERPRETATION

1 Reliability of field investigation

Ln

L

1.1 Testpit | provides a well-stratified sequence from a very Limited intervention. It
yielded fair. but limited, dating and snvironmental evidence from secure contexts,
The provenance of some of the finds from the sequence in test pit | could have been
effected by the depth and restrictive nature of the excavated shaft. 1.e. finds from
later contexis may have been dislodged and falien into eariier deposits whilst
physically accessing the deeper excavations.

512  Test pit 2 was located in the centre of Tennis Court Lane. It was cut about by a
concentration of service ducts, and had to be abandoned. It is not thought that the
service trenches will have significantly effected the moat filis or any associated
retaining walls of the moat. However any former surfaces to Tennis Court Lane post
dating the moat infil} will be severely truncated.

51.3 Intestpit 3 the limited nature of the excavation did not yield any dating evidence,
other than building materials.

52  Overall interpretation

, 15
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Summary of results of Tennis Court Lane

5§21 Itiscurrently assumed, (see 1.3.3 this report), that the area of the moat immediately
in front of the West Front was infilled rapidly in 1689, using rubble from Wren's
demolition of the Tudor royal apartments. Tt was not until some 40 years later that the
area immediately to the north and adjacent to the West Front was infilled prior to the
construction of Carpenters Yard in 1739,

572 Based upon a combination of an examination of the cartographic evidence for
Hampton Court Palace from the post-medieval period (Fig. 3)., and the archaeological
evidence from Test-pit 1 (Fig.H, it is possiblie o suggest a more detailed history for

the moat at the point that 1118 crossed by Tennis Court Lane.

Lo
12
L)

The cartographic evidence shows an interruption in the continuation of the moat
immediately to the north of the west front in the location of the present Tenmis Court
{ ane, This interruption takes the form of 2 gap indicated primarily on PRO WKS
31,112 dated 1690-91 (Fig. 3). This apparent gap is also indicated on later maps
including Talman s map of ¢.1698: Bridgeman’s map of ¢.1710: and in more detail on
Rocque’s map of 17306 (Fig 2). {1 is not clear from the pre Rocque maps. as 1o whether

the vap is some form of bridging swucture. rather than an infilling of the moat per se.

L
[
REN

Excavations in test pit | found a series of dumps filling a large negative feature. the
edges and base of which were not located within the limits of the excavation. When the
rest pit locations are applied to the historic maps (Fig. 3) it is clear that testpit 1 is
1ocated well within the limits of the moat. It can therefore be suggested that these
deposits relate to the nfilling of the moat and that the western edge of the moat,
possibly represented by a brick retaining wall, lies further 1o the west of test pit 1. The
pottery evidence from these moat backfills suggest these contexts can be firmly dated to
the Tate 17%- early 18" century. This date-range can be tentatively refined by the dates
from the small assembiage of clay pipe fragments. The clay pipe forms from the moat
backfills are considered to have been introduced in the first decade of the 18th century.
but it is possible that they were in circulation as early as the mid-late 1690s (D Higgins
pers comm).

W

25 Itis therefore probable that the specific part of the moat at the location of test pit |
was backfilled at some time not before the mid-late 1690s. The nature of the backfills
suggest that not only did these deposits derive from demolition activity, but that these
were interspersed with everyday domestic waste, such as the ashes from hearths,
broken glass, pottery and animal bones.

526 Ttremains possible, though unlikely, that the moat was filled with material obtained
from other areas of dumping, possibly not from within the Hampton Court Palace
complex itself, and that the deposits excavated are therefore secondary deposits.

Summary of results of Lower Car park

527  The truncated foundation and footings of a substantial wall was recorded in test pit 3.
This can be interpreted as the remains of the central wall to the Kitchen Gardens. The

16

Griben_fordiHampton Court Palace HCP 29VCLIENT REPORT doc 16 November, 2000



OAU Hampton Court Pajace. Lower Car park and Tennis Court Lane. HCP 19
‘ Arehacological Evaluation-Client Report

Kitchen Gardens and therefore this wall were probably constructed at the same time
as the Barrack Block, i.e. by ¢.1690-91 (Fig 3. WKS 34/112 ¢.1690-90). It would
appear that the wall was still standing by 1897 (Fig. 3; 0.5, 1897).

528 Demotition of this wall in the location of test pit 1 occurred at some point after 1897,
to allow construction of a concrete and brick structure. which was probably drained
by a series of sewage pipes. There is no cartographic evidence at all for this structure
i this location. However it can be suggested that the structure may have been some
form of toilet block. possibly added to the Cavalry Barracks (now demolished) that
occupied the eastern side of the Lower Car Park at the end of the 19th Century.

520 Itis not clear whether partor A1l of the above structure was demolished/altered when

]

structure 819 was built. Stucture 819 could be interpreted as the guiding slot with an
end-post for some form of supersiructure housing a sliding eate. This interpretation
combined with its alignment would suggest a possible reinstatement of the division
of this area of land first marked bv the central wall of the kitchen Garden. There is no

cartographic evidence for this strueiure,

Complete demolition of 315 and 210 was evidenced by a large cut which “grubbed

th
[
=

out’ much of thew foundations. It is unciear as to whether this occurred before.
during or after the construction of the Lower Car Park in 1933, However it must have
taken place by 1972, as the structures are not present on the Ordnance Survey of that
date (Fig. 2).

53 Summary of anticipated significance of the proposed impacts

W
Lad
—

The Lower Car Park is to be partially lowered by ¢.0.25m and completely rebuilt.
This will initially involve a reduction of the existing ground level by at least 0.60m o
ailow the correct graded materials to form the foundations for the new surface. This
depth of ground reduction will remove all but the foundations of the Kitchen Garden
wall. and the later brick and concrete structure found in test pit 3.

5.32  The new car park requires new drainage runs; these will be excavated to at least 2m
below existing ground level, thereby removing all archaeological deposits within
their footprint.

533  Other service ducts are 1o be lain through the Lower Car Park and into Tenais Court
Lane. Here they will connect with existing ducts adjacent to the Guards House. The
depth of these ducts will be ¢.0.8m below the current level of Tenrus Court Lane and
the new car park surface. At this depth all the recorded archaeology in test pit 3 will
be truncated. However, the new duct will only truncate former surfaces to Tennis
Court Lane which post-date the in-fiiling of the moat; it will not significantly effect
the moat fills, and therefore should not effect any associated retaining walls.

: 17
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APPENDIX 1 ARCHAEOLOGICAL CONTEXT INVENTORY

[Trench EContex: ‘Type {Description [ Finds IDate iContevt% Son 1
N | ] [AB-Animal | . D 3
INo, i |AB-Anima |Ranges:CP/POT) jdate | Sample |
] i ‘Bone/MO- ‘ ; | N (5 i

i | DMetal | 1 P ‘f(“)/ ;

i i ‘:, Object/CP- | e y Worked

é i : ‘Ciay Pipe/P- | '[ | Stone No |
L ] i pottery/G-glassi | 3 ’
1 T0CiDeposit i Tarmac surface L : !

ISR SN . - - — - ; | § !

| b 101}Deposit Make-up ior 100G CAB MO CEIRUEEE0-1850/(1600-1900) 119C

i ! ’ G 1 -

. ‘ ! | E ;

| 1 021 Deposit Pl of 103 : ;

| b 1031Cu ‘Pit (part excavateds ‘ ‘

| i todiDeposit  Make-up layer P H1610-1750

S S =N - P ; :

i i 103 Depost Backfill of 106 i

l 1 H061Cu ‘Service rench idrams:

‘ H 107 Deposit  Pipe filling 100 , _

: | | :

i 108 Denesit Makewup 5 ; ~

1 1091 Deposit Make-up :

}ﬁ“ 1101 Deposit Moke-ub
:w i11iDeposit  Make-up
i I 1i2iStructure Cobbled Surface : : ‘

\ b 113{Deposit ;Probabie moat backni CARMOICP P L TO0-1800/(1 380-1900) P7-18C 0 SS!

1 i 1 14}Depostt Make-up ; i ; )
[0, ilsiDeposit Make-up : ‘ —
‘i i [16iDeposit i Make-up _ ; ;
| H 117 Deposil Nake-up |
| i [18iDeposit  IMake-up |
i 119|Deposit  jMake-up ; ~
5 U] 120|Deposit _ {Make-up ; | 1 ;
[ [ 121 Deposit |Make-up TABMO @ e T
1 I ‘; i L 45.6.7.8
F ¥ 122]Deposit [Make-up } l :

3 '.zﬁeposit %Make-up ‘%.»\B:MO:CP:P:fl1680-1820«"(1600-1900} e o
! I G : " '
A [Backiill of 125 | ‘; }
| ] Service rench {drains) l ' | —a

it [Make-up ; ! §

f 127 [Make-up ; ; i !

; i 1

i 128{Deposit  |Make-up 1 T "

1* 129[Deposit  {Make-up i '

1 130|Deposit  |Probable moat backfill

IL {31 Deposit |Probable moat backfill AB:CP:P 1610-1770/(1580-1900) {1 7-18C

11 [32|{Deposit | Probable moat backfill CP:G 1640-1770

1 133[Deposit | Probable moat backfill

] 134|Deposit  |Probable moat backfill cp 1700-1800

1 135|Deposit | Probable maat backfili AB.CPP:G  |1700-1770/(1600-1800) |17-13C

i 136{Deposit Probable moat backfill MO:CP 1610-1770

!L l37lCul Possible cut

1 138iDeposit i1Probable moat backfill ABMO.CP P 1680-1770/(1600-1800) 117-18C | 852 :
I — ke |

1 139|Deposit|Probable moat backfill  JABCP:P:G  [1700-177041600-1900} 118C | ‘
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ﬁrench Context [Type i1Description Finds_ Date Context Soil
No. AB-Animal Ranges:CPHPOT) date Sample
| B Yo 55)
lil lb;jchCP- S\:Jonrekg'do
! {Clay Pipe/P- ‘
1 ' PotterviG-glass
" I 130[Deposit _[Probable moat backfill lCPP:G [1660-1770/(1550-1900) |17-18C
Mﬁl ‘Deposit | Probable moat backfill  |[CP:P [1630-1770:(1580-1900) 117-18C
1 142{Deposit [Probable moat backfill  {AB:CP:P 1680-177 1/(1580-1900) j17-18C | SS3
2 200 Deposiz | Tarmac surface t ' | .
# 2| S01Group | Multiple service trenches | 1 (WS 1 23]
3 300{Deposit  Tarmac surface ' |
T3 301 Deposit Make-up for 300
i 3T 302|Deposit Backfill of 306
! 3|08 Deposic | Backiti of 307
| 3 304 Depostt | Backfill ol 308
* 37308 Depost [ Backill of 309
1 5 306iCu “Demoition Cut
i 3 307|Deposit _Backilll make-up of 308 E
[ 3l 308{Cut [Constructon ¢t :
v 3‘ 309LDeposit Backfll to 312
| 3" 310%Slruc1urc ;$cr\‘!ce pIpes 1w congcrete
{ ! | duct o
3 J1tiDeposit jfi]! of 312 ;
i 3 32w iService rench {drains)
| 3 313 Deposit  [Naural clawbrickearth : :
3 J14iDeposit  [Natural gravel ; ,
3] 3IDeposit 313 Re-deposited ; ‘ |
3 5iCut {Construction cut 1 ﬁ
_‘at 317 Structure ‘Bﬂck Footings filling 3 10 ; ‘
B 3 318|Structure | Conerete Foundations
3§ 319{Structre tCongrete structure i : :
3 32 )IDepoSII 1313 Re-deposited { : 4\
3 321 Deposit {Backfill of 316 ]
3 3221Swructure {Rubble Foundations for |
L E 317, filling 316 3 , ; |
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QAL Hampten Court Palace. Lower Car park and Tennis Court Lane. HCP 29
Archaeotogical Evaluation-Client Report

APPENDIX 4 RIBLIOGRAPHY AND REFERENCES

Atkinson, D R. & Oswald, A, 1969, "London clay tobacco pipes’, Journal of the British
Archaeological Associarion. XXXIL. 171-227.

Boessneck, J. 1969 Osteological Differences in Sheep (Qvis aries Linné) and Goat {Capra
hircus Linné), in D. Brothwell and E. Higes (eds) Science in, Archaeology, Thames and
Hudson. 331 - 338

Higgins D A, 1981 “Surrey clay tobacco pipes’ in P J Davey ted.). The drchaegology of the
Clay Tobacco Pipe. V1. British Archacoiogical Reporis. Oxtord. No 97. 189-293,

Higgins D A, 1987, The interpretation wnd regional study of clay tobucco pipes: a cuse study
of the Broselev disuict. PRD Thesis submited to the University of Liverpool, 628pp.

Higgins D AL 1998, Clay pipes’ in G D Keewill & € Beil, “The excavation of a rial trench
across the moat at Hampton Court Palace . Transactions of the London and Middlesex
Archaeological Sociery. 47 (for 1996}, 130-1 (143-30).

Higgins. D A & Davey. P 1. 1994, Drait guidelines for using the clay rohaccn pipe record
sheers. unpublished dratt. {copy deposited in the siie archive).

Prummel. W and Frisch, H.-J. 1986 A Guide for the distinciion of species. sex and body size
in bones of sheep and goat, Jowrnal of Archaeological Science XIIT 567 - 77

Silver. LA., 1969 The Ageng of Domestic Animals. (eds D. R, Brothwell and E. 3. Higgs) n
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APPENDIX S SUMMARY OF SITE DETAILS

Sjte name: Lower Car Park and Tennis Court Lane, Hampton Court Palace.
Site code:HCP 29 00
Grid reference: TQ 136 687

Type of evaluation: 3 small hand excavated test pits
Date and duration of project:14-18 August 2000

Summary of results: An infilied medieval moat, a cobbled surface, a late C17th wall,
concrete and brick foundations, service trenches.

Location of archive: The archive is currently held at OAU, Janus House, Osney Mead,
Oxford, OX2 0ES, and will be deposited with Historic Rovyal Palaces.
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Figure 1: Site location.
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Figure 3: Set of 5 histonic maps provided with Test Pit locations as indicated.
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