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,",'E Civil Design Criteria

* Requirements for the Civil Design was
derived by two major methods

— Desktop Studies

» These studies used experts in various fields to establish
scope of construction that is not derived directly from
technical requirements. In general this firmed up
elements of the RDR that were based on soft
requirements or Engineering Judgments

— Area System and Technical Requirements

 This information both informal and formal came from
Area System leaders, project technical experts, and
project management. Many of these requirements have
recently been formalized and posted in EDMS by Benno
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A

— Configuration Study

Desktop Studies (since RDR)

« Examined various options including cut and cover, soft
ground tunneling and deep rock excavation.

* Provided supportthat a single, deep tunnel, is optimized

for an Americas Sample Site
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Main Linac Tunnel Configuration Study
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TUNNEL CONFIGURATION STUDY

This document contains ILC cost information. Distribution of this document is
restricted to the ILC Project Director, ILC Project Managers, ILC Project Cost
s and Siting group.

Engineers, and ILC Conventional Faci

FermiNatiana) Accelerator Laboratory O enercy Mansgod by Fermi Rescarch Allance, LLC.




,',IE Life Safety Studies

— Life Safety Studies

 First study provided an analysis and recommendations based
on an Americas fire safety code for underground construction

« Second study performed computerized smoke migration
analysis, confirming that the NFPA code provisions are
appropriate.

LIFE SAFETY/FIRE PROTECTION ANALYSYS

FIRE AND EGRESS ANALYSIS FOR THE y
or
INEERNATIONALLINEARICOLLIDER THE INTERNATIONAL LINEAR COLLIDER
(DRAFT) Single Deep or Near Surface Tunnel Options
Prepared for
Fermilab
Kirk Road & Pine Street HUGHES ASSOCIATES, INC
P.O. Box 500 FIRE PROTECTION ENGINEERS
Batavia, IL 60510 CODE CONSULTANTS
September 18, 2009
Prepared by Revised May 21, 2010
|| | HUGHES ASSOCIATES, INC.
FIRE SCIENCE & ENGINEERING
3610 Commerce Drive, Suite 817
Baltimore, MD 21227-1652
410-737-8677 Fax: 410-737-8688
December 9, 2011 o

Rev 0
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o

— Surface Feature Study programmed shaft
campus and buildings
Provided a rational basis for the campus
buildings and site (quantities for estimate)

e

Enclosed

-

[RF Unit Bldg 52.50] 45.00] varies | 2362.50] 25429.74] _ 15946.88|
[RF Bldg Fan-house (x2) | 7.00] _7.00] _3.80] [ 98.00] __ 1,054.86] 372.40]
Surface Process

Cooling DI Plant 40.00] 15.00] 4.50 600.00 6,458.35 2,700.00

[Cryogenic PlantBldg |  37.00] 22.50] 12.00] [ *2,358.50] *25,386.68 9,950.00]

[Shaft Access Building | 33.59] 25.00] 12.00] [ 839.73] _ 9,038.72] _ 10,076.70]
[Fan House [ 25.00] 11.41] 12.00] [ 285.25] 3,07041] _ 3423.00]
1
i [Suppert [ 18.10] 11.50] 4.00] [ 208.15] _ 2,24051] 832.60]
e
Admin [ 18.10] 11.50] _4.00] [ 208.15] _ 2,24051] 832.60|
SITE AREA 4 21181.831 M2 [Workshop [ 20.00] 15.00[ 10.00] [ 300.00]  3,229.17] 3,000.00]
2118 HECTARES
o 974 ACRES 45.00] 20.00] 12.00] [ 900.00]  9,687.52]  10,800.00]
Cooling Tower
Encl e 23.33| 16.97 nfa 395.87 4,261.15 N/A
[Transformer Enclosure | 29.44] 23.33] _ n/a] [ 686.96] 739442 NA |
[Retention Pond [ 30.00] 15.00] 1.74] [ 450.00]  4,843.76] 783.00]
RF UNIT BUILDING . CRYO BUILDING ADMIN
TOTALS 9,693.11 104,335.80 58,757.18
SURFACE PROCESS
COOLING DI PLANT SHARTACCESS BUILDING WORKSHOR. *Area includes space for 15 helium storage tanks and 2 liquid nifrogen storage tanks
FAN-HOUSE ﬁ] SUPPORT LOADING BAY

RETENTION POND
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o
— Tunnel Cross Section Configuration Study

« Examined tunnel inverts, tunnel linings, utility and
technical equipment support anchorage

Table 6-6: Estimated Costs Per Foot (September 20%f) for Installation of Supports for Physics Equipment and Associated

Electrical and Mechanical Utilities

u’c‘: infernational linear collider

Liner | Liner Type Description Typeof | Anchorage | Anchorto | ChannclorRib | Total | Comments (Attaching utility

Alternative Anchors | Material | Substrate Installation | cost/Foot | 255umed to be same cost for all

Costifoct | CostiBoct Gistifoct alternatives not included.)

ABCDE | Bare/shotcrete, CIP concrete, Spacing as $39.01 $25.71 $25.71 $90.43 | Relatively high, s required for installation of
precast, or thin liner (installed | required by o o h : each utility, 10 anchors per hour. Install
after final liner placed) each utility channel for each utility, 10 connections per

hour.
ILC Americas Region TDR AB Shotcrete embedment Rolled channel $72 38 $:;q 30 $17.28 $l 22.96 Channel erected first, then embedded prior to
A every 10 ft. (216 - o : . shotcrete.
Tunnel Cross Section aginns)
Configuration Study

AB Bare rockishoterete, or shotcrete | Rolled channel $54.90 $27.75 $14.39 $97.04 | Channel erected first, then embedded prior t0
embedment every 10 ft. (180 shotcrete.

degrees)

ABC Bare rock/shotcrete, CIP Rolled channel $73.20 $37.00 $19.19 $129.39 | Install anchors every 10.n., erect rolled

every 10 ft. (240 r i = channel after CIP, shotcrete, or bare
i degrees)
FEDHLatya; 2012 D.E Precast concrete or possible with | Embedded $7257 0 $2.80 $75.37 | Relauvely low imstallation costs, channels
Rev.1 thin liner rolled channel embedded at segment plant. Structaral
every 10 ft. concerns to embed rolled channel in thin
segment.

ABC WT4x5 with anchor studs at8 | Set every 10 ft $65.26 $8.83 $10.36 $84.45 | Wb installed, connection by welding fastener
in, painted, custom attached ' s = ¥ to rib, for quick connect to utility, plus paint,
connects and studs every 8 in.

ABC WT4x7.5 with anchor studsat 8 | Set every 10 ft. $85.38 $8.83 $10.36 $104.57 | X installed, connection by welding fastener
in, painted, custom attached & L " . to rib, for quick connect to utility
connects

T 9.1 Q i A R o senats IR S, WF4x13, painted, custom Set every 10 ft. S X T 53 | Rib installed, connection by welding fastener
l dble ) 1 . Sunj n]dr) (4()“] Pdrls()n “t /\lltrndl ve Llnkr 5‘ 5‘Ln‘ s attached connects, flange on $11098 0 $1855 $129.5: to rib, for quick connect to utility, no studs
back side does not require required as flange is embedded in shotcrete or
= e z o ™ welded studs concrete
Alternative Description Excavated Tunnel Boring
A 7 Cost Schedule
Diameter Machine Type
A 4 in. of shotcrete 5.5 Main Beam
springline and Middle Shortest
above, as per RDR
B 20% of shotcrete 5.4 Main Beam
volume 2 to 4in. as Lowest Shortest
required
& CIP Liner 57 Main Beam 2nd Lowest Middle
D PCS Liner 591 Double Shield Highest Longest
E Thin. Lightweight 553 Main Beam :
5 g , Slightly Longer
Segmented Panel 2nd Highest than A and B
(Hybrid) Liner

Date

Event
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JLC CONSTRUCTIBILITY STUDY.
TBM TUNNELING - ESTIMATED CONSTRUCTION SCHEDULE
T i

£ =i
T TR T S T B TRy TR T R TR TR T ]

°
B Cmmeme oo e
=

i v —

— Constructability Study =

* Proposed locations for TBM
heading starts, TBM vs. drill and
blast, schedule (advancement

rate) , muck handling, water
treatment and tunnel lining.

 Table of Contents i

de
1.0  INTRODUCTION 1
2.0 SUBSURFACE CHARACTERISTICS AND INFLUENCE ON
Fermilab CONSTRUCTABILITY. 1
pAEsaY 3.0 TBM EXCAVATED TUNNELS 2

31 TBM Production 2
32 TBM Excavation Plan
33 TBM Excavation Size.
34 Muck Removal Operations

], BLACK&VEATCH
Buiking s world of dfrence:

35 Tunnel Lining Operati
4.0  TUNNELING BY BLASTING
5.0  SHAFTS TO FACILITATE TUNNEL EXCAVATION
5.1 Shaft Relocation
52 Interaction Region Shafts
6.0  CONSTRUCTION AND COMMUNITY CONSIDERATIONS...

LINAC Tunnel

ExCaVated 6.1 Handling and Disposal of Tunnel and Shaft Spoils..
6.2 Handling, Treatment and Discharge of Tunnel Wate
6.3 Protection of Existing Structures.
6.4 Traffic 1
6.5 Noise. 12
Figure 3. Interaction Region Tunnels 66  Lighting 12

6.7 Power ilability. 13

7.0 RECOMMENDATIONS FOR FUTURE TASKS DURING THE PLANNING

STAGE 13
74 Detailed i 13
72 Review and Update Cost Estimating 13
73 Contracting Optimization Evaluation 13
74 Tunnel Alj Alternatives D 14
75 Risk Management Strategies - Risk Registel

7.6  Geotechnical Investigation Scope.
Figure 6. Center shaft at Interaction Region cavern will accommodate mining of LINAC tunnels during 80 REFERENCE
cavern construction
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ilr - -
HTA Technical Requirements
« Technical requirement inputs have been an
ongoing pursuit since Snowmass 2004

— Main source of input have been the Area
System leaders and Technical Area Leaders;
tempered by Project Management

— We know, or think we know, all of the major
technical requirements that translate into
space requirements which drive the costs.

3/2011  CFSBTR Global Design Effort



A Key Plan

e- MAIN LINAC

UL-3

T-12 T11 T-10 T8 T8 fory

1010.70M 2018.40M 2018.40M 2018.40M 201840 2084.66M

RTML 135260M _2a3142 M
TOR

SERYICH TUMNNEL MAIN LINAC

e+ MAIN LINAC

UL+3
T
T+6 T+8 T+9 T+10 T+11 T+2 LEGEND
INDICATES SHAFTS
FOR KLYCLUSTER
2064.504 140.50M | 1978.40M 2018404 | 2016400 191D.70M 1352 8OM TECHNOLOGY ONLY
25258 TOIR RIML
RTML
SHAFTS AND CAVERNS TUNNELS WIDTH (W)
NANE [ PM-13| PN-12| PH-11] PR-10] P8 | PMLS | PIAT | WW PNHE | PG | PA0 PRFTT[PAFIZ] PR3] 3 Y MANCRAS RTML
gul o | 141 o] olo|14lce glel¢ g2 o |14 o] sle[44 ] AREK ST s PLIRAELTR
K AMERICA-width M 4.5 SER. TUNNEL+ &8 50 A SER TUNNEL+
slalalalalalala]|.B rl®lalaslalalalala 45X46W( 5 4.5 x 4.5 W / WIDENED AREAS
E S| S| S[5|% %] %|kE g I RIR|S|R|8]| 5] %] 5 |[orceam : = 5 5
dlele|le|a| 8|88 Bl |g|a|g|a|e|a|e |[rnvamn I I 1
x| R | R R R[E[R|¥ g2 H x| RS IR|IR|R| 8%
2lele|e|efe|e|[e|"E = flég|efe]|ele|e|efe
DUMPS LEGEND
WPDe-1 [SCTUNEUP DUMP__[311KkW*|  [MPDJesl  [SCTUNEUPDUMP _[311KW* (HPD} HIGH POWER BEAM DUMP 1. CAVERN DIMENSIONS ARE
| MPD[e-2 [EDRX TUNE UP DUMP [220 K MPD|e+2 [PDRX TUNE UP DUMP_[220 KW (MPD) MID POWER BEAM DLUMP BASED ON THE AMERICAS
PD[e-3 [RTML TUNE UP DUMP [220 kv MPDe+3 RTMLTUNE UP DUMP_[220 KW *  INDICATES NON-STOP DUMP { ALWAYS ON } GEOLOGIC CONDITIONS.
HPD|e-4 |BOS TUNE UP DUMP |18 MW HPDe+d BOS TUNE UP DUMP__ |18 MW * « INDICATES 45KW ALWAYS ON or
HPDJe-5 |PRIMARY e-DUMP 18 MW™ HPD[e+5 ‘PRIMARVQODUMP 18 MW (LxWxH)m WITHIN 10x32x7 20x0%15 2Mx42x8
RTML TUNE UP DUMP 220K MPDe+6 RTVILTUNE UP DUMP_[220 KW TUNNEL
MPD[e+7 | TARGETDUMP 200 kwr*

Date  Event Global Design Effort °



r.ll_

modules

wiihaul wilh wihaul

quad quad quad
[ 12652 | 1255 | 12582 |

fres modules

RF unit (lengths in meters)

RFunii _RFuwil _ RFunil

string (vasuum length) 3756 | 37,956 | 3795 | 37356

2500

Tour RF units {12 madules} plus siing end bax

%n sking: firee RF urits {3 madules} plus sting en?x

Main Linac Cryegenic Unit

RF unit
37,956 {enghsinimelers)

RFunil _end bax tandard string (4 RF units)

1543

sharlsting {3 RF unils}
1164

(CU) 16{12ymadues plus ane end baxper sking x N stings
[ {ne senice baxieplaces a shing end bax} K P )
—
Std eryogenic unit kenglh = N xsiring length + 24717 1265 {selasmodule Sallengh}
RTML EC2
BC1 lang 5 longsir  warm 12 ongsir  waim 13 long sir 13 long sir 13 long sir 12 ong sir
SC 3 wain 4 skings wam 2 shorlsir difi difi 0 shorislr warm 0 shorsir diifi 1shorl 5ir warm  oollimaian
salenaids imodule: space 16 RFunits  space uniS space un space un unils space_sechian
Electron linas [eoom] @198  [-s00m [ | ] [ 7852 | =362
~1300 m " 1010,7 20164 T (16,4 =l 0522 — E2362
~2350 miotal eryogenic unil kenglh with RTML 40227 29986 968,4—1
Cryogenic plant oations Shaft Pr-12 Shaft Pr-11 Shaft PM-18& Shaft Pht-2 Shaft PM-8 Shaft PM-7
(start of main linag) and &ryagenic plants and sryegenic plants and sryegenic plants
CU-7b CU-7a CuU-5b CU-5a CuU-3b CU-3a
Cryogenic bads 129 medules and a few SC solenoids 156 medukes 156 medukes 156 medukes 156 medules 153 medukes
in¢luding RTML and 543 m of transfer lines including 12 enargy including 12 energy plus undulater
I resovery medukes resovery medules magnets
| 11144, 734 meters main linas
285 RF units in the main linag, electron side 72 strings
note that there are enly 282 RF units in the main linac, positron side, due to ne undulator energy recovery
. - main facilities shaft
Shaht @e- o - addrronlal KCS shaft
RTML « »=Cryogeric systems
Tumarcund
Loop
[PM3 PM-12| [Pm1 P10 pmel  [pwes| w7
® e beam '
16 gy 26 26 26 26 26 26 26 26 26 26 25 undulator -
— B2 p L
— P
44547 e 13 > 13 . 13 o 13 ae—1241- i
R-13 T12 11 T-10 T8 T3 6
# == d-rf unt CSTR
Date Event

Global Design Effort
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A

mocddes withox v it
s asd asd RF unit
RF unit { &ngths in meters) 37,955 dags nmes)

FEunt  RFunit  REunit FRunit endbor  tandard string {4 RF units)

sting {vaowm lengih) 376 | a7es | avese | a7ess | 2z00 1545
10X i Uit { 12 Mo 4GS PUS S0 avd Bt
Ei-:tﬂ(rg HeRRF Unds (9 moddes) phas Sning end short Aring (3RFunds)
1164

Mzin Linse Syogenic Unit
€Uy 12 Modukes Pl O Grvd bt P Sting X N SYngs
&; Lo box repes 9 3 P ) y
N e
Stdcryogenic unitlengin = N x=ing lanat + 2 2471,7 12852 (sat 2 Mook skt kngth)
RTM. BC2
&1 5 laig=k  wem 13 vy v 12
-{=3 3 wem 4 smngs vam 2 =ad=r air 0 sAigs o i 1 =hings wam  odlimadon
SAGRdE moddks Spe 16 RFunits  paee i spee itt  qece spes it o seston
Positron| inse. 519,8 2352
1300 i r 10107 20164 2016,4 1973,4 | 18405 1532,2 a0 5a2
~2350 ¢ 1ol Sryaganic urifmgh with RTRL N27 B[EAE 63,4
Cnogenic pant lozstions Shaft PMriz Shaft PM+id Shafi PM+i0 Shaft PM+S Shaft PM+& Shaft FM+Y
{5121 of mzinlinac) =nd cryogenic pans =nd ayogenic plants and eryogenic plants
{endof main linzz)
LU Uz CU-&o CU-Sz <o CUaz
Tnogeniclozds 128 moddules = = faw 8C solemids 156 moddes 156 moddes 158 moddes 150 modhdes 158 moddd es
including RTML =ne S00 m of tarsfer lines

| 11026 466 meters main linse

T2 HAdimg=
note thattheresreovly 282 RF units inthe mzin linse, positon side, due 10 no unddzior energy racovery

. - main faclities shaft
@ -~ addiional KCS shaft
« «— CTyogenic systems

Pt [P0

[ ] e ' &' beam .
5ol wim = ss

H
@fl
K

Date Event Global Design Effort
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« Major Cross Sections

AIR HANDLING
UNIT

1" LAMINATED

[\ T/ ALOCR

W . 550

NETRUMENTATION
CABLE TRAYS
BOG MCM GROLIND

FOWER AND
COMMUNICATION
DUCTS

DAMPING RING (SHOWN FOR REFERENCE ONLY)

Date Event

Global Design Effort
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ILC DUMPS
FEB 14 2012 DRAFT

Dumps

\ e+’ o e-1
R
63 eb o4 V4
o+5 -5 e+d e+6 e+3

MPD|e-1 [SCTUNE UP DUMP 311 KW** MPDle+1 SCTUNE UP DUMP 311 KW**
MPD(e-2 |EDRX TUNE UP DUMP [220 KW MPD|e+2 PDRX TUNE UP DUMP |220 KW
MPD|e-3 |[RTML TUNE UP DUMP (220 KW MPD|e+3 RTMLTUNE UP DUMP |220 KW
HPD|e-4 |BDS TUNE UP DUMP |18 MW HPD|e+4 BDS TUNE UP DUMP 18 MW
HPD|e-5 [PRIMARY e-DUMP 18 MW* HPD|e+5 PRIMARY e+DUMP 18 MW*
MPD|e-6 [RTML TUNE UP DUMP (220 KW MPD|e+6 RTMLTUNE UP DUMP |220 KW

MPD|e+7 TARGET DUMP 200 KW*

MPD =HIGH POWER DUMPs (1e-; 2e+; 6 RTML)

HPD =MEDIUM POWER DUMPs (4 BDS)

3/2011 CFS BTR

* = indicate non-stop dump (always on)

**= indicate 45KW always on

Global Design Effort

Page 2
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Current
understanding Is
that the lasers will
be placed In the
service tunnel with [

Laser Equipment

FEB 14 2012 ILC LASER EQUIPMENT ENCLOSURES

Notes from meeting with Marc, Tomski, Vic & Emil on Nov 30 2011 @ Fermilab

Total 24 Laser rooms

1) Use FNAL NML laser room as basis for size/cost; Size of one NML laser room (670 SF)

2) Use FNAL NML laser room as basis for criteria except ne minimum humidity requirement
3) each NML Laser Room HVAC Load = 15 KW

4) ignore the additional load w.r.t to the total thermal load for now

5)Adjust the SF to linear layout of tunnel (same sf)

6) The central region laser rooms will be contained in the service tunnels with no additional
excavation

7) The RTML laser rooms near PM+12 &PM-12 shafts will require additional excavated space

Nno Increase In the e

tunnel width.

Exception Is the
e-source lasers,
requiring an alcove [

3/2011

CFSBTR

TAG#  |AREA SysTEm| PTIYSICAL LOCATION SPECIFIC LOCATION ratked dp
(side of the tunnel) Dwg Sht #
|INSTRUMENTATION LASER (17 qty)
RTML electron side Near Shaft cavern PM-12
RTML electron side Near Shaft cavern PM-12
|i-RT-3 RTML electron side at LTR service tunnel
RTML positron side Near Shaft cavern PM+12
RTML positron side Near Shaft cavern PM+12
|IL-RT+3 RTML positron side at LTR service tunnel
IIL—DR DR damping ring Shaft PMB-0 Lower Cavern
|IL-ML-1 ML electron side at Service tunnel at end of ML
[i-mL+1 ML positron side at Service tunnel at end of ML
|i-BDs-1 BDS electron side at Service Tunnel before 5 GeV ShtU-7
|IL—BDS+1 BDS positron side at Service Tunnel before 5 GeV ShtU-13
|IL-e-1 e- SOURCE electron side at Svc tunnel as you go into LTR
IIL-e+1 e+ SOURCE positron side at Svc tunnel as you go into LTR
|IL-e+2 e+ SOURCE electron side at Svc Tunnel after 400 MeV NC ShtU-6
|i-e+3 e+ SOURCE electron side near where old 18MW dump used to be
|ie+a e+ SOURCE  |electron side at Svc tunnel near "IL-ML-1" ShtU-13
|IL—e+5 e+ SOURCE electron side at Svc tunnel near Target
|POLARIMETER LASER (4 qgty)
BDS positron side at Svc Tunnel right after LTR (towards IR)
IPL-Z BDS positron side at Svc Tunnel near ShtU-13
|PL+1 BDS electron side at Svc Tunnel right after LTR (towards IR)
|pL+2 BDS electron side ShtU-13
SOURCE LASER (3 qty)
SL-1 e- SOURCE positron side at Svc Tunnel at e-source gun
SL-2 e- SOURCE positron side double this per John Sheppard
SL+1 e+ SOURCE electron side at Svc tunnel near Auxiliary Source Sht U-5

Global Design Effort
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,',',': Beamlines

* All beamlines have been generated from
geometry files (downloaded from EDMS),
derived from lattices except for the Main
Linac.

— Ends of the Main Linac per, Tom Petersons
layout, coincided with the end of the scripts.
The length of the Main Linac fell within a
fraction of a millimeter between the RTML
warm section and the central region beam.

— Except for the Damping Rings all of the
geometry files were imputed from a common
point; 0,0,0. Damping Rings were generated
from Geometry File placed into position from
Mark Palmers geometry description.

Date Event Global Design Effort
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3/2011

Geometry files include line segments for
Dumps/Aborts.

Last files inserted into drawing middle of last
week. It took about two weeks time to get all
of the files inserted into AutoCad.

Extents of Service Tunnel

Penetrations between Beamline and Service
Tunnels

Dimensions of ~300kw dumps alcoves

CFSBTR Global Design Effort 16



. e , ILC KLYCLUSTER
i”EIﬂ/Efllﬂflﬂllﬂ”IIlEﬂfL'U//II’EI' // I HOLABlRD¢ ROOT I // NAMING CONVENTION // AMERICAS REGION // DRAFT // 03-19-2012

SERVICE-
TUNNEL

3/2011

[ [ |

L1

T T 5 b e i 1 s § e s | I | — |
PM-12 PM-11  PM-10 PM-9 PM-8 PM-7 PM+7 PM+8 PM+9 PM+10 PM+11 PM+12 PM+13
Us-12 us-11  US-10 us-9 us-8 us-7 UsS+7 US+8 US+9 US+H10 US+11 US+H12 Us+13

| | I I I | I | | I | |

| | I | I I | | | I | |

| | I | I I I | | | | |

| | I | I I I | | | | SERVICE |

| | I | I I I | I I TUNNEL

| | I | I

| |

| |

R+13

EXIT
PASSAGE

RTML

ML

SOURCES & BDS

DR

DETECTOR AREA
SERVICE TUNNEL

EXIT AREA
PASSAGE

CFSBTR Global Design Effort

FIRST CHARACTER

D = Damping Ring

P = Pit (Shatt)

R = Turnaround

S = Surface Buildings

T =Tunnels on the beam line

U =Tunnel enlargements, experimenta caverns, other underground
works which are not on the beam path

SECOND CHARACTER

A= Accelleration and Radio-frequency equipment
B = Equipment for Low Beta section

C = Controls and Communications

D = Material unloading and Dumps

E = Electricity

F =Fluids

G = Gas for detectors

H = Cryogenics

| = Injection

J = dunction caverns

L = Liaison galleries

M = Magnets and other machine equipment
P = Personnel Protection nd Fire Brigade

R = Power Converters
S = Services

T = Beam transfer
U = Ventilation
W=Water

X = Experiments
Y = Access control
Z =Access

OBJECTS IN PERSPECTIVE ARE
FURTHER THAN THEY APPEAR
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,',',': What needs to be done
« \We have the beamlines drawn, now we need
to build the walls around the beamline so that

guantity take offs can be accomplished.

— The cad files are used to make area and
volume rock excavation quantity take off

— Other drawings such as sections sheets, plan
details, arrow diagrams .... that are not used
for estimate will follow at a lower priority.
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