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1 Introduction

This Technical Note (TN) has been prepared for the Future Circular Collider Cost and Schedule Study
(CSS).

One of the key pieces of information used for the CSS is the depth of moraine deposits, which
corresponds to the difference in elevation between the ground surface and the rockhead. ILF has
reviewed this information and found that at some locations the level of molasses is higher than the
ground surface level.

This TN presents the results of this review aiming at creating a discussion between the parties that
have originated and subsequently managed this information.

Although It is currently perceived that the above mentioned discrepancies do not have a major
impact on the results presented for the CSS Phase 1 and 2 Reports, it is necessary to have coherent
information that enables future project development.

2 Information Used for the CSS
ILF has used the following information for the CSS.

2.1 Digital Terrain Model

ILF has used the Digital Elevation Model over Europe (EU-DEM) and the European Vertical
Reference System EVRS2000.

2.2 Contours of the Top of the Molasse Rock

The contours of the top of the molasse were sent by CERN in the form of a GeoTIFF file. It has
been assumed that the offset between EVRS2000 and LNO2 is less than 1m and, therefore,
not relevant for this project phase.
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2.3 Future Circular Collider Ring Alignments

ILF received two excel sheets with the coordinates of the FCC tunnel ring alignments which
included information on the geological model. These files are Excel spreadsheets with
coordinates for the proposed FCC ring alignments as follows:

e Baseline Design deep ring alignment: V4 P3 - 97.75km.xlsx
¢ Shallow Option ring alignment: V4 P2 - 97.75km_KoordShallowRing.xlsx

3 Detailed Description of the Discrepancies

The CSS included formulation of alternative inclined accesses that branch out from the ring
alignments and are used to reduce construction programmes. The alignments for the inclined
accesses were initially calculated by CERN using the model developed by ARUP. Upon receiving the
first alignments, ILF carried out independent calculations using their own methods and found that
both lengths and gradients did not coincide with the results provided by CERN.

From this review it is clear that some sections of the molasse layer exceeded the actual ground
surface layer. ILF superimposed the digital ground surface contours and the digital molasse contours.
The results shown in appendix A show that some areas of the molasse are effectively above the
ground level (orange and red zones).

During a workshop between ILF and CERN on 24th April 2017, ILF were asked to provide longitudinal
profiles of the FCC ring alignments (deep and shallow). As ILF only received the molasse GeoTIFF file,
these profiles only show the surface elevation and the molasse level. Other geological layering
referring to limestone and flysch interfaces are ignored.

ILF developed longitudinal profiles for the FCC ring alignments (see Appendix B). From these profiles
it can be observed that where the molasse level reaches the ground surface, the GeoTIFF file was not
interrupted as it extends above ground and continues to the next area where the molasses level hits
the ground surface. The longitudinal profiles in Appendix B have been marked accordingly.

Although these discrepancies should not have a major effect on the current results for the CSS, it is
clear that they do affect the creation of alignments for the inclined accesses.

4 Recommendations

It is recommended to re-calibrate the model of the top of the molasse. A meeting is proposed with
participation from CERN, ILF and the organisations that have created/ modified the current
information in order to establish the corrections (if there are any).

If required, ILF is available to produce a complete 3D model for the ring alignments. ILF will also
continue to develop construction schedules on the basis of their own model set up from CERN-data
and will be available for any queries on the contents of this TN.
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APPENDIX A. Plot showing vertical level differences between ground surface
and the top of the molasse



i 2490000 2495000 2500000 2505000 2510000 2515000 of>

FCC
V4 - P2 Koord Shallow Ring

@® Surface Alignment
o Surface Alignment Shaft

V4 - P3

O  Surface Alignment
@ Surface Alignment Shaft

Raster Surface-Molasse

B 1357

& [ -100
[ ] 50
[ ]o

[ ] 3665
[ 5339
[ 7013
I 8687
I 1023
| I 1152

¥
MASSSTAB AUFTRAGGEBER: PROJEKT:

Notes: Ay Y : : - oy bt T fs STAB
Horizontal: CH1903+ / LV95 oy i : . A e TR 1:150'000 FCC

Vertical: EVRS2000 By UERN ¢ 7/ M ) ; GEZ. |GEPR. |FREL
‘ Sal & E oy i J : dih |daw CERN Molasse

' 1\ 4 ST L Pk b SN s A _‘ AR A o R CONSULTING  [rroiw ZEICHNUNG NR.: DATUM BLATT / VON

ENGINEERS N542 N542-ILF-SUI-FS-0010-0 24.03.2017 1/1

PLANTITEL:

=
c
5
=
=
o)
o
@
(]
-]
<24
)
[0
=
§e
c
®
~
o
g
04
)
=
[0)
<
%)
)
w
-]
o
o)
w
-]
%)
o
(2]
5
=
<
w
L
P
o
-
Q
<
o}
i
(o)
o)
0]
)
g
(2]
=
@
L
o
>
L
o)
D
)
<
Qo
9
Qo
3
2
o
@
L
o)
2
)

]
—
()
>k
Q
=
(NN
e
-]
L
1
=
Q
o
-]
=
(4
()
Q.
O
|
)
L
(ON
=
>
O
e
0N
o
c
)
— I
C
e
"(‘U' /
=
—
O
y—
=
o
=
@©
5
©
©
2]
)
=2
c
L
()
Q.
O
O
(@)}
=
(2]
)
e
(0]
(&)
J
e
O
—
o
=
(NN
()]

Source:

Format A3




HA @ | G

CONSULTING
ENGINEERS

TN CERN FCC CSS 002: Verification of Current Geological Information

APPENDIX B. Longitudinal profiles for the Baseline Design (deep alignment)
and the Shallow Option with mark ups
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Horizontal: CH1903+ / LV95
Level Terrain: EVRS2000

Level Molasse: LNO2 (?) - Offset between EVRS2000 and LNO2 is irrelevant for this phase (< 1m)

Elevation Values V4 - P2/P3 are taken from given Excel-Sheet
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Notes

Horizontal: CH1903+ / LV95
Level Terrain: EVRS2000

Level Molasse: LNO2 (?) - Offset between EVRS2000 and LNO2 is irrelevant for this phase (< 1m)

Elevation Values V4 - P2/P3 are taken from given Excel-Sheet
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APPENDIX C. 3D-Model area between shaft G and H, with possible inclined
access and molasses contours exceeding surface contour

The following screenprints show different views of a valley between shafts G and H. Yellow dots are
coordinates of the ring alignment for the Baseline Design (deep). Furthermore, the alignment at
molasse and surfaces are shown doted. The molasse rockhead is shown in orange and crops out of

the surface within the valley. One possible inclined access is shown in the model.
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Following print shows possible portal locations for inclined accesses (from 10
to 15% slope, dark blue to white)
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