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ESF Tunneling Operations Update 

\ 

• TBM at Station 35+5:~.32 as of 8:00 a.m. January 2, 1996 

° 	Set potential world record for 7-9 meter diameter  TBM 
with "best  week" of 218.3 meters  

• FY96 TBM advance to date is 1,511 meters (5,087 feet) 
• Completed Alcove 4 excavation with Alpine Miner 

November 13, 1995 

° 	 Reached repository horizon (TSw2) at Station 27+20 on 
November 9, 1995 

• Completed 1000 hour maintenance December 10, 1995 
Approximately 100 items checked normal, including 
* 	 Cutter h e a d  * Back Decks 

* 	 Main bearing and seal * Automatic f ire suppression system 

* 	 Conveyor * Oil, hydraul ic f luids and seals 

* 	 Forward and gr ipping shields 

No indication of unusual contamination or premature wear 
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Q TUNN L BORING IV HINE PROGRESS 

North Portal 

Starting Date 
September 20, 1994 

0 0 + 6 0 ~  
TBM Maximum 

Advance For: DATE METERS FEET 
South Portal 

Alcove ~,~ Complele.~Alcove#1 
Best Day: 12-1-95 57,6 188.9 

Best Week: 11-27 to 12-1-95 218.3 716.0 
78+57 - - /  
7,857meters 

5+00¸ 
Best Month: Sept 95 587.3 1926.3 

25,777feet 
4.9 miles 

Complete . , , ~  
METERS FEET 

75+00 

Alcove I 
#3 Total Scheduled Progress in 

2244.0 7362.1 

10+(X)~ 
TSW1 . - - ~  
10+57 

Total Actual Progress in 
3553.3 11657.7 

Alcove 
Excavation~ #4 

Complete J 12+80 
8/21/95 

Actual 

Data Posted on Week Ending 12-30-95 

15+00....~ 

Alcove 
#7 

47~00 / 
/ - " ~  ~ ~ ~ 

18~.89 Alcove 

20+00-,.,, 
60+00 

Alcove 
#5 

~ / ~  

f----"" l  

28+30 

55+00 

6,000 meters 
19,685 feet 
3.7 miles 

50+00 

45+00 
Drawing Not To Scale 

Scheduled 
25+00 
2,500 meters 
8,202 feet 

TSW2 30+00. 12-13-95 
Actual 

35+00 40+00 _ _ . . . ~ - - ~  N Actual 
TBMPGHQ3.126 COP,/1-2-g6 

1.6 miles 



FY96 Baseline 


• Started FY96 722 meters ahead of plan 

° 	Objective to maximize tunnel advance and to 
minimize cost 

- Excavate to Station 39+40 

-	 Excavate Alcove #4 

- Excavate Phase I of thermal test area 

-	 Excavate first Ghost Dance Fault Alcove 

• Complete surface facilities 

-	 Change house, switchgear building, water/sewer, and 
subsurface wastewater system 
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FY96 Proposed Baseline Changes 


• Operation efficiencies 	 faster excavation rates, and 
deferred surface facil ity construction create 
opportunit ies to 

- Excavate beyond 39+40 

- Support science program 
- Ensure des igns are in place for FY97 ESF const ruct ion 
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THERMAL TESTING IN THE ESF - PHASE 
(lloldI l l u s t r a t i v e  P l a n  V i e w  S c h e m a t i c  

Typical Instrument Types Considered for Use 
in the Thermal Testing Region of the ESF 
Resistivity Temperature Devices (RTD) 
Thermocouples 
Multi-Point Borehole Extensometers (MPBX) 
Optical MPBXs 
Extensometers 

~eate d 
"a4.e Drif t 

rS~. eaO 'a~ 

$'a]I '9~, 

/ .tan. 

Goodman Borehole Jacks 
Humicaps 
Neutron Logging Deployments 
Electrical Resistivity Tomography (ERT) Arrays 
Micro Electrode Array Chemical Sensors '9@ 

Legend: 
ESD: Expected Excavation Start Date 
TSD: Expected Testing Start Date • 4,u~.il 

Dates are  based  on ESF TCO and PI e s t i m a t e s  of t e s t / n |  
s n d  i n f o r m a l  c o n s t r u c t i o n  e s t i m a t e s  f r o m  ESF D e s i | n e r s  
ESF Cons t ruc to r ,  

ac t iv i t ies  
and  the  

-~Q@e~ " u e o ,  

J "~  ate~:, to 4":,e ie 

~ldit~r~VCrlo~ 

. n _  

. 

"e"oC4"~ 

• a ~ .  'as 

ESF Main 
C e n t e r l i n e  @ CS 2 8 + 2 7  
Drift
ESF T e s t  C o o r d i n a t i o n  Of f i ce  


Los Ala rnos  N a t i o n a l  L a b o r a t o r y  ~ ~ . ~  




Thermal Testing Schedule 


Proposed 
Activity Schedule 

Complete and control scientific program field work package ........................... Feb/96 

Complete PI authorized test design .......................................................................... Aug/96 


ESF design for f irst 125 meter drive including shakedown .................. Comp!eted Jan/96 

Breakout access drift from ESF main drift ............................................................. Jan/96 

Begin excavation of shakedown test area ............................................................... Mar/96 

Complete excavation of shakedown test area ........................................................ Apr/96 


Begin dri l l ing/coring (shakedown) ............................................................................. Apr/96 

Complete instrumentation and DAS installation (shakedown) .......................... *Dec/96 

Shakedown stage heater turn-on ............................................................................... *Dec/96 

Complete shakedown heating cycle and post-test characterization ................ Sep/97 

Begin long-term monitoring .................................................................... : ................... Sep/98 


Complete excavation of the heated drift .................................................................. Mar/97 

Complete dril l ing/coring, Instrumentation & DAS installation (heated drift) OctJ97 

Heated drift stage heater turn-on ................................................................................ Oct/97 

Complete heated drift heating cycle and post-test characterization ................ Sep/01 

Begin long-term monitoring ......................................................................................... Sep/01 


* Baseline schedule is being changed from December to August for shakedown stage start 
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Use of Thermal Test Data for 

Repository Design 


Test Data 	 Design Use 

• Rock mass thermal 	 ° Numerical analysis for 

properties (e.g. thermal temperature distribution, 
capacity, conductivity, deformation of drifts, 
expansion, deformation and stresses 
modulus) 

Drift convergence, rock • Verification of 
temperature, rock mass emplacement drift 
ground support 	 design and computer 
interaction 	 analyses 

Changes in rock ° Cooling of emplacement 
saturation drifts by ventilation 

Water chemistry ° Design of ground 

support material 
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Use of Thermal Test Data for 

Engineered Barrier Design 


Test Data Design Use 

• Rock mass thermal 

properties (e.g. thermal 
capacitance, 
conductivity, expansion, 
deformation modulus) 

• Water chemistry (and 
the effect of materials), 
rock saturation, drift 
humidity, permeability, 
fracture flow, "drying 
front," and material 
corrosion rates 

• Numerical analysis for 
near-field temperature 
distribution and 
structural design 
impacts of rock fall 
mass 

• Input to corrosion 
models, design of 
engineered barriers and 
support structures, and 
verification of 
performance 
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Yucca Mountain Project Tunneling 

Board of Consultants Site Visits 


° First meeting held October 24-25, 1995, in Las Vegas. 
First report noted 

- Safety: well-managed and safety-conscious 
- Cost effectiveness: alcove excavation does not interfere with TBM 

progress; mining hours being maximized; appearance and general 
housekeeping is very good 

- Adequacy of design: requested additional information about Q-list 
for ground support 

° Second meeting held December 11-13, 1995, in Las 
Vegas, to review 

Cost-effectiveness: overall operations and utilization; 
organizational structure; cost-reporting; TBM-Ioading; 
productivity-reporting 
Adequacy of design: ground support 
Report expected end of January 1996 

• Next meeting scheduled for February 14-16, 1996 
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