ChalkRock Limited core activity

Our core activity:

What is involved in the process from core-logging to building the conceptual ground model

First, deciding where to drill, an iterative process,

(i) starts with initial boreholes to prove the ground based on investigating historical data during the
table top study

(ii) 2" phase of boreholes adds detail to discoveries made during earlier phases

(iii) 3" phase focussing on detailed design issues

Where to drill? ) -
A borehole strategy - Newnar
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An example of a borehole strategy for a tunnel system



ChalkRock Limited core activity

Getting the best drilling contractors for Chalk boreholes
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Recovering good quality core

Excellent long lengths of Chalk core being extracted from the core barrel
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Recognising flint marker beds in core
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Interpreting drilling damaged core in terms of stratigraphy and engineering grade



ChalkRock Limited core activity

Cuckmere Beds Haven Brow Beds

Belle Tout Beds

Thames Tunnel Borehole Seaford Chalk

-
Sub-Palacogene erosion surface 2
1
13.65, 13.80 and 14.00-20 m abundant e
Platvceramus shell fragments
14.58-60 m echinoid bed (Conulus)
14.80-87 m abundant Platyeeramus shell 15—
fragments 0
.
16.66 m Gibbythyris ellipsoidalis N
17.50 m Orbirhynchia pisiformis [
[ s
20.70-75 m black sponges and 0
Micraster shell fragments b
21.35 m Gibbythyris ellipsoidalis T
R
Bedwell’s Columnar Flint ==
T -

Michel Dean Flint/base
Haven Brow Beds

Seven Sisters Flint Band

Belle Tout Marl 3 (topmost

Belle Tout Marl)

Shoreham Marl 2

24.10 m abundant pink Cladoceramus shell fragmcms_.!;ihi
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25.17, 25.45-50 and 25.80-84 m abundant 25—
Cladoceramus? shell fragments e
26.15 m abundant Cladoceramus? shell fragments -2
.
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34.45-55 and 35.20-40 m abundant Platvceramus
shell fragments

35.40 m abundant Folviceramus shell fragments
35.95-36.10, 36.40 and 36.75 m abundant
Plaryceramus shell fragments

37.30-35 and 37.40-45 m abundant Plaivceramus

shell fragments
37.45-50 m abundant Volviceramus shell fragments

38.30-40 m abundant Platyceramus shell fragments

39.30 and 39.89 m abundant Platyceramus

shell fragments

40.97 m abundant Platveeramus shell fragments

42.85 m abundant Platvceramus shell fragments
43.00 m abundant Plafyceramus shell fragments

44.75 m intraclast bed

46.50 m special sponges

gmz = griotte marl zone

11.35-54 m Basal Thanet Bull Head Flint bed
11.45 m burrowed contact surface :
11.62-68 m thick cortex medium spiky flints
11.95-12.50 m AZCL i

12.50-65 and 13.10-15 m fragmented thick cortex
small and medium pseudoflints

13.25-50 m fragmented large flints

14.15-19 m small, thick cortex flints with inoceramids
14.43-47 m very thick cortex small to medium flints

15.05 m small, round flint

15.55 m black sponge bed

15.82-87 m fragmented l}lick cortex, sma{l spiky flints
16.35-45 m fragmented thick cortex, small to medium flints
16.97-17.00 m 30 mm thick sheet flint

17.30-45 m fragmented small and medium flints

19.62-67 m carious thick cortex medium flints

20.50-65 m fragmented thick cortex spiky large flints
20.70-75 m fragmented carious thick cortex flints and
black sponges

21.61-75 m fragmented thick cortex very large flint
22.10-45 m AZCL

22.45-75 m Sample CL 21 o

2 -93 m very large full-core flint with Gibhythyris
23.10-20, 23.45, 23.57 and 23.85 m small pseudoflints

24.02-09 m carious thick cortex medium flints
24.46-52 m small pseudoflints

24.75-85 m fragmented large full-core flints
Conspicuous trace fossils

25.78-82 m carious thick cortex flints

26.07-10 m small pseudoflints

26.65-80 m carious thick cortex small and medium
pseudoflints

27.55-60 m carious thick cortex medium pseudoflints
27.80-90 m carious thick cortex large flints

28.00 and 28.30-34 m carious thick cortex small
pseudoflints

28.69-99 m Sample CL 23 gone

29.57-60 m fragmented small to medium flints

30.34-40 m solid, medium full-core flint
30.41-43 and 30.63-65 m subhorizontal sheet-flints

31.31-39 m solid, large full-core flint

32.04 and 32.14-22 m fragmented very grey. thick cortex
,s;mgll and large f}l];ltﬁ

..... -46 m Sample CLL 24 gone

32.65-70 m fragmented small and medium flints
33.15-23 m fragmented very grey, thick cortex

small flints with black sponge bed beneath

34.15-25 m large full-core flints

34.52 and 34.60-65 m fragmented flints

35.10-15, 35.25-28, 35.40-45 m small flints and abundant
inoceramid shell fragments

35.90 m thin wispy marl
36.06-17 m thin wispy Zoophycos marls and blue sponge bed

36.50-57 and 36.63-68 m spiky thick cortex very grey with
inoceramid shells

38.05-15 m well developed black sponge bed
Small flints and inoceramid shells

38.95, 39.00-06., 39.20 and 39.26 m small spiky finger flints

39.92-97 m well developed grey marl gmz with abundant shells
40.02-05, 40.20, 40.27, 40.58-60, 40.68 m thin wispy
grey marls (gmzs); 40.70-72 m thicker wispy grey marls

41.10 m thin wispy grey marl (gmz)

42.05-20 m thin wispy grey marls forming broad gmz
42.38 m thin wispy grey marls (gmz); 42.40 m fragmented small flint
4287 m thin wispy grey marl

43.27-40 m well developed thin wispy grey marl (gmz)
43.84 m thin wispy grey marl

44.09-12 m small to medinm fint

44.56, 4470 m thin wispy grey surfaces

44.85-95 m very large full-core flint

45.18-22 m very thick cortex medium full-care flint

45.65-68 m well developed thin grey marl

45.90 and 45.97 m wispy thin grey marl )

45:20 and 46,25 m small and medim pseudofling

46.60-72 m fragmented very large flint

47.03-12 m black sponge nodular bed

47.17-20 and 47‘401—!{“ m small to medium solid Mints

47.60-66 m medium thick cortex half core solid flints

47.95-48.00 m well developed grey marl (gmz)

Producing detailed graphical logs of the Chalk beneath London from borehole cores — the Seaford
Chalk



ChalkRock Limited core activity

Thames Tunnel Borehole (cont.) Lewes Nodular Chalk

Shoreham Marl 2

Shoreham Tubular Flints

Shoreham Marl 1 50

Zoophycos streaks

Zoophycos streaks

Zoophycos streaks

55—

47.95-48.00 m well developed grey marl (gmz)

4825:42 m black nodulur spang bed

48.35 m tubular flint:

48.85-92 m tubular flants

48.95-49.08 m black sponge nodular bed and medium to large flints some tubular

49.86-89 m well developed grey marl (thick plastic) down to 49.91 with wisps
50.00-12 m hard black nodularsponge b

23 m carious sponge flints

43 m medium half core flints

51,10 ’(m» scattered -.m«Fi ﬂ:
51.23-35 m large, spiky Zoophy
HE g 3 3‘['7‘3"‘ ég:{mhym&hnlk and 51.50-54 m fi m'd. Zoophycos flints
S1.83- roady streaky grey marl zone with Zoophycos
52 li" m small flint

Hidgm -(-Zg; s Zsopliyis Tils

Fragmented nodular bed (hints of green glauconite in core-loss)
95 and 53.22-30 m fragmented medium, spiky Zoophycos flints
Wispy arey Zoophycos streaks

Wispy wrey Zoophycos streaks
53.81-88 m fragmented mediun, spiky Zoophycos flints
54.00-15 m strongly developed blue-black very hard nodular bed with stylolytes

54.60-63 m small Zoophyeos flints

Coarse grey chalks

thick cortex carious Zoophycos flints

Zoophyeos streaks

Zoophycos streaks

Zoophycos streaks

Zoophycos streaks
60

Zoophycos streaks

Beachy Head Zoophycos Beds

Lewes Nodular Chalk Formation

Zoaphycos streaks _ﬁ
—

X
Zoophycos streaks :‘#{#
65

Zoophycos streaks

—flr

Navigation Hardgrounds

and marls

Cuilfail ioap:rrcas s:rcais
DOPRVCOS SIrCaks

Zoophycos 0P

Beds

72.10 m echinoid

73.20 m echinoid

74.30-50 m
conspicuous.
Chondbrites bed

Producing detailed graphical logs of t
Chalk

55.08-15 m frag
55.25-45 m AZCL

55.85-88, 55.96-56.02 m fragmented thick cortex carious Zoophycos flints

.05 m AZC
m |mLmemcd thick cortex carjous large three quarter, core. Zoophycos flints
28 and 37.43-50 m fragmented thick corfex canous medium flints

57.62-74 m thin, streaky grey marl (gmz)
57.95-58.05 m large thick cortex flint
58.10-15 m medium thick cortex flint

59.62-68 and §9.80-84 m fragmented small thick cortex flint
59.84-60.05 m blue/black sponge nodular bed with cone-in-cone shears
60304
l H 18 an gn?ﬁﬁ‘ ¥ m uulfuua muhum flints
ZS 3?!:1; ou:. :auﬁlmm LJ‘ Arg uop?\y;.sb flims

61 U‘ 20 m very la oalmw full-core flints
61.32-35 m small fullcore flints

61.60-66 m spiky medium fints

narls (

Coarse gritty nodular chalks

61 90-62.56 m fragmented small and medium flints

Thin wispy grey marl
62.95 m small flints
62.98-63.10 m streaky grey marl (gmz)

63.70-75 m fragmented small and medium flints
64.15 m fragmented small flints

64.45-65 m

fragmented A chalic core with stylolytes
65.05 m thin grey gmz

63 45 m sheet flint -

65.63-70 m fragmented medium to large flints
65.97-66.03 m fragmented medium flints
66.10-12 m fragmented small flims

Rough nodular chalk

67.00-10 and 67.20 m fragmented small flints and pseudoflints in coarse rough chalk
Hard black, nodular sponge bed with cone-in-cone structures

67.90-68.15 m very hard coarse blue-grey nodular bed with cone-in-cone structures
68.20-60 m very hard coarse blue-grey nodular bed with cone-in-cone structures
with gmzs at base
6870 m prey Zoophycos streaks

5- gz and intraclasi
69.00-10 m very hard tough bl u.'k nodular sponge bed with cone-in-cone structures
6925 QENH medium flints

69.65-68 small Zoophycos flints
69.94-97 small lmph)cm flints.
70.15-25 m black pyritic nodular bed in smooth chalk

Coarse hard rough high density
nodular chalks with dark grey

burrow-fills

70.92 m small Zoophycos flints
711222 m black spange nodular bed in smooth chalks
Thin wispy grey marl

71.70-84 m thin grey marl gmz plus small flints and nodular chalk

medium density chalks

Softer, smoother,

72.18.25 m thin grey marl gmz plus good bluc nodular sponge bed

sy
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m flin
m \.Lan]v developed grey gmz marl

v
3 Sironkly deyloped Rodufr hardground with stylolytes

e Rtk B B L’:&E\‘n stylolytes
m medium flint and slickensided shear
02 and 73.92-74.00 m pedigim

9 m thin grey gmz and no
74738-55 m conspictious Chondrites bed

74.56-61 m nodule bed and stylolytes
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gmz = griotte marl zones

he Chalk beneath London from borehole cores — the Lewes
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South Bank
South Woolwich
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Made Ground Thanet Sands Formation Chainage (m eastbound)

Alluvium Haven Brow Beds (Seaford Chalk)

River Terrace Deposits Cuckmere Beds (Seaford Chalk) s L
Undifferentiated Lambeth Belle Tout Beds (Seaford Chalk) North WOOIW|Ch to PlumStead ge°|oglcal

Group Lewes Nodular Chalk Formation (pars) long-section through eastbound tunnel

The final product — building the ground model from the cored boreholes



