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AGENDA 

"* Where is the Project going? 

"• Where are we going organizationally? 

"• Other concerns
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WHERE IS THE PROJECT GOING? 

• Funding 

OCRWM Funding Profile 
- YMP Funding Profile
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OCRWM FUNDING PROFILE ($M) 

FY93 FY94 FY95 FY96 

YMP 242 260 381 470 

Advanced Technology for 38 32 57 59 
Near Term Storage 

Spent fuel storage, transportation, 
waste acceptance 

Program Management & Compliance 100 89 95 102 

TOTAL 380 381 533 631
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YMP FUNDING PROFILE ($M) 

WBS FY95 FY96 

1.2.1 Systems Engineering 6.9 7.4 
1.2.2 Waste Package 14.8 15.5 
1.2.3 Site Investigations 83.9 100.0 
1.2.4 Repository 10.9 18.0 
1.2.5 Regulatory 24.7 26.0 
1.2.6 ESF 101.0 11543 
1.2.7 Test Facilities 11.0 19.0 

NTS 15.0 14.3 
1.2.9 Project Management 16.8 17.0 
1.2.10 FinancialfTechnical Assistance 29.2 33.7 
1.2.11 QA 9.4 9,6 
1.2.12 Information Management 10.8 11.3 
1.2.13 Safety & Health 3.5 3.8 

Environmental 13.0 16.4 
1.2.14 Institutional 4.0 4.5 
1.2.15 Support Services 23.4 29.0 

YMPO Facility* 3.0 30.0 

TOTAL 381.3 470.5 

The lease of the BOA Center expires 3/97. FY95 includes $1 M for design of federal space.  
$2M for design of participant space. FY96 includes $30M commitment for 10 year lease 
($10M federal, $20M participant)
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WHERE ARE WE GOING ORGANIZATIONALLY?

* Status of DOE organization 

Expectation for approval 
Open issues

* Phase III organization 

- Construction management 
- Clarification of roles 

• Other 

- Transfer of work - D.C. to Nevada
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OTHER CONCERNS 
(OVERRUNS AND UNDERRUNG) 

* TBM Progress 

• Other 
Assuring good public interaction 
- AUG (2/11/94) 
- Upcoming OCRWM Stakeholders Meeting
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YUCCA MOUNTAIN NEWS ITEMS 
TODAY'S DATE IS: February 25, 1994 

1. RADIOACTIVE WASTE PROGRAM NEEDS REVIEW, PANEL SAYS 
Las Vegas Review-Journal, 2/25/94 

2. EDITOR, COLUMNIST SHOWED LACK OF PROFESSIONALISM ON TV 
SHOW 
Las Vegas Sun, 2/24/94 

3. WE NEED STORAGE SITE FOR NUCLEAR WASTE 
The New York Times, 2/14/94 

4. LAYNE PLANS BID FOR LIEUTENANT GOVERNOR 
Las Vegas Review-Journal, 2/23/94

NEVADA NEWSPAPER SOURCES: CIRCULATION: 
Las Vegas Review-Journal 140,269 Daily 
Las Vegas Sun 62,735 
Henderson Home News 
Austin Reese River Reveille 
Death Valley Gateway Gazette 
Elko Free Daily Press 6,700 
Eureka.Sentinel 
Lincoln County Record 
Mason Valley News 
Moapa Valley Progress 
Pahrump Valley Times 
Record Courier (Gardnerville) 7,000 
Tonopah Times 
Reno Gazette-Journal 60,976 
Carson City Nevada Appeal 10,268 
Sparks Tribune 7,000 
Ely Daily Times 2,392 
Inyo Register

208,789 Week 
208,789 

16,000 
500 

5,500 

500 
1,500 
3,850 
2,800 
5,500 
7,000 
2,502 

72,398 
. 11,480 

10,000 
2,600 
3,000

For further information-or assistance please contact: 
Corey Lieber, Institutional and External Affairs, SAIC, 
phone (702) 794-7246, FAX (702) 794-7623
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Radioactive waste program: needs review, panel.says
By Keith Rogers 
ReAvew-Journal 

The federal radioactive waste 
management program needs an 
independent review soon to en
sure funds are being spent on the 
most important studies to deter
mine if Yucca Mountain is safe 
for storing nuclear waste, a presi
dential panel said Thursday.  

The Nuclear Waste Technical 
Review Board said it believes De
partment of Energy officials are 
overdesigning facilities planned 
for an exploratory tunnel that. is 
being dug at Yucca Mountain, 
100 miles northwest of Las Ve
gas.

The task could be "accom
plished more quickly and at less 
cost if the surface and subsurface 
support facilities and utilities 
were reduced in scale and simpli
fied," the IO-membe" panel said 
in a letter Thursday to Congress.  

"Simply increasing the pro
gram's funding will not ensure 
that adequate funds will be allo
cated to the most important site
characterization activities or to 
other critical research," the letter 
says, noting that the program 
needs reshaping "regardless of fu
ture funding scenarios." 

In calling for the review, the 
letter says the program's bulky

structure affects its efficienicy.  
I'The program's organizational 

structure is multilayered, pro
gram entities are geographically 
dispersed, and responsibility for 
decision making is spread among 
too many managers. The result is 
a lack of overall integration," 
Mays the letter signed by, panel 
Chairman John E. Cantlon. " 

The program employs 2,790 sci
entists, engineers, technicians, 
administrators and support staff 
spread among about 35 contrac
tors, several national laboratories 
and various government, agen
cies.  

The letter to House Speaker

Th~mas Foley, Senate President 
Pro Tern Robert Byrd and Energy 
Secretary Hazel O'Leary was re
leased the same day as a state
ment from O'Leary. , 

O'Leary's statement says the 
1998 target date for the govern
meat taking possession of spent 
fuel from civilian ,huclear power 
reactors might-not be realistic, 
and the department should ad
dress "equity considerations" for 
taking possession of the waste af
ter 1998.  

The Civilian Radioactive 
Waste Management Office should 
"explore, in a public proceeding, 
options for offsetting a portion of

the financial burden that would be assumed by utilities associaied 
with the costs incurred through 
continued on-site storage result
ing from delays," O'Leary said.  

The panel's letter and 
O'Leary's statement follows com
ments made earlier this week by 
Sen. J. Bennett Johnson, D-La., 
chairman of the Senate Energy 
and Natural Resources Commit
tee, who said he doubts Congress 
will lift budget restrictions on the 
Yucca Mountain project.  

The Energy Department has 
proposed a $532.9 million budget 
this year for nuclear waste stud-

ies, en Increase from last year's $380.7 million budget.  

In it•-letter to Congress, the 
Nuclear Waste Technical Review 
Board also retom mended the gov
ernment maintain the momen
tum of ite characterization activ
ities ,that peaked last year with 
hlasting of a starter tunnel in 
Yucca MountAin. The tunnel will 
be used to launch a large boring 
machine., 

The letter's" liird recommenida
tion. sas the pubtic's views "must 
be integrated into the program 
while key decisions are being 
made, not afterward."



Thursday, February 24, 1994
-. 6 LAS VEGAS SUN

Editor, columnist showed lack 

of professionalism on TV show 

I agree with'SIN' Manag•ug Editor Sandra 

Thompson's evaluation of the recent display 

of unprofessionalism by two Las Vegas 

Review-Journal employees, Laura Wingard 

and Jon Ralston, on a recent 'Nevada Week 

in Review." 
There is no place in a progressive culture 

for these two. They do not provide a credible 

counterpoint to anything.  
Wingard, who is now the R.J city editor, 

formerly covered the DOE beat, where she 

had a reputation for being a stenographic 

reporter who merely parroted the rhetoric 

of DOE managers. Her lack of initiative and 

journalistic principles gave DOE assurance 

that none of its activities would ever be 

investigated.  
Now, recent initiatives by DOE to 

declassify documents, combined with local 

courtroom testimony from downwinders, 

show what really happened. So much for the 

fourth estate striking a balance for truth in 

our society.  
As for Ralston, he is cut from the same 

fabric as the "gas bags" and "gadflies" that 

he loves to write about. The only difference 

between him and them is ... his vocabulary is 
better.  

Name withheld



The New York Times, 2/14/94 

We Need Storage Site
For Nuclear Waste lt* 

-To the Editor" 
I am as concerned as you are in 

""Safeguard All Plutomumn Now" (edi

tonal, Feb. 2) about the possible pro

liferation of nuclear materials from 

the dismanled nuclear arsenals of 

the United States and the former So

viet Union. No one is eager to see the 

nuclear community expand, especial

ly to include such countries as North 

Korea, Iran, Iraq or Libya. I think 

that It is so vital that the likes of 

Saddam Hussein or Kim II Sung not 

have a nuclear option at their dispos

al that I would be willing to accept the 

Clinton AdminLstration's suggestion 

that materials from dismantled nu

clear weapons be permanently stored 

in the United States.  

I do. however, want to point out B 

major problem with such a plan.  

There is no facility now in the Unit

ed States that is suitable for storing 

nuclear materials permanently. I 

have been very critic&l of the plan by 

*70l, 0'1 p'rY the Sectary of WrF.n 
to import spent nucler fuels 

nto the United States for that reason.  

among others. I "se=~l object, to 
her decision to store such materials 

at the Savannah River site in South 

Carolina, a facility suited for produc

ý"tion and reprocessing. not storage.  

It is my position that the Depart

ment of Energy should proceed with 

the development of Yucca Mountain 

in Nevada as a permanent reposiry 

for nuclear waste. The Department of 

Energy has already spent more than 

S1 billion to turn Yucca Mountain into 

a storage site capable of holding 

77,000 tons of nuclear waste for 10,000 

years It strikes me a common sene 

that we develop a permanent storage 

site for nuclear fuel before we begin 

accepting nuclear materials from 

throughout the world.  
I hope that you continue to use your 

editorial page to advocate the non

proliferation of nuclear materials. I 

also hope that you wil join me in 

calling for the construction of the 

Yucca Mountain repository. It is a 

project that is necessary, not only for 

the safe and secure storage of nucle

ar materials, but also for a safe and 

secure world. STRlOM THIURMOND 

u.s. Senator from South Carolina 
Washington, Feb. 3.1994

(Signiftcant Clips February 19, 1994)
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Layne plans bid for, lieutenant governor
Views still being drafted
By Jane Ann Morrison 
qeview-JoumAl Las Vegas Republican Bruce 
Layne, an insurance agency own
ýr, said Tuesday he wants to be
-ome Nevada's next lieutenant 
,overnor and serve as the peo
ple's watchdog.  

"I'd be vocal. I'd be a watchdog 
ýf the people. I'd be a link be
tween the Legislature and the 
zitizens," Layne told about 60 
iupporters at a 15-minute an
nouncement speech at the Uni
versity of Nevada, Las Vegas.  

The lieutenant governor's race 
will be crowded this year. For 
health reasons, Lt. Gov. Sue 
Wagner, a Republican, is not 
3eeking re-election.  

Other Republicans expected to , 
run include entertainment law
yer John Mason of Incline Vil
lage; neurosurgeon and universi
ty Regent Lonnie Hammargren of 
Las Vegas; and foirmer Las Vegas 
Councilman Steve Miller. Demo
crats interested in the seat are 
former Las Vegas Mayor Bill 
Briare and North Las Vegas 
Councilwoman Mary Kincaid.  

Layne, 48, stressed three is
sues: being tough on crime, pro
moting excellence in education 
and cutting government waste.  

He said building a prison in 
Lovelock and not opening it is a 
"glaring example" of wasteful 
government spending.  

Gov. Bob Miller, a Democrat, 
decided not to open the prison to 
help balance the budget when 
facing a revenue shortfall in 
1992.

ELECTIONWr

In an interview after his 
speech, Layne said he didn't 
know what he would have done in 
that situation.

"I have just started studying 
(the budget)," he said. '"There are 
areas that can be reallocated if 
we need it for crime or educa
tion,!' he said, He offered no spe
cifics and said "talk to me in an
other month or two." 

Layne said he plans to spend 
about $500,000 on the race for 
the part-time Job that pays 
$20,000 annually.  

His positions include:.  
-Opposing a high-level nucle

ar waste repository at Yucca 
_Mouhtain. "I'll fight against it." 

-Opposing an Oregon group 
trying to pass an anti-gay initia
tive in Nevada. He was uncertain 
how he would feel if the initiative 
had been started by Nevadans.  
"T•hat's an issue I'm going to have 
to study more." 

-Supports the Gibbons Tax 
Restraint Initiative, which would 
require tax increases be approved 
by a two-thirds vote of the Legis
lature, rather than a simple ma
jority. But a downside, he said, is 
that political partisanship could 
play a role in tax policies.,' 

Layne has been active with the

Jeff Scheld/ReviOW-jOumal 

Bruce Layne, owner of insurance agency Layne and Associates, 

talks Tuesday after announcing he is a Republican candidate for 
lieutenant governor.  

UNLV Foundation and Alumni Selection Committee. He was a 
Board. He is vice chairman of the founding member of Southern 

Nevada Athletic Commission, thie Nevada Clean Communities and 
nonlawyer member of the Nevada is active with the Charnber of 

State Bar Disciplinary Commit- Commerce and the Nevada De
tee and a member of the Judicial velopment Authority.
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-- I



U U

TPO MEETING 

STATUS OF ESF 

PRESENTED BY 

TED PETRIE 
DEPUTY DIRECTOR, ENGINEERING AND DEVELOPMENT DIVISION 

YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

FEBRUARY 25, 1994

77Z .1

m m=

-I-
I

F



PLANNED ESF DESIGN/CONSTRUCTION ACTIVITIES 
FY 93 - 96 

FY93 IFY94 IFY95 I FY96 

Oct I Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr 

i I I t I eD.. . .u h I " 1 i Ipa Igh wa" IDesign north portal surface facilities Design South portal pad and highwall

Release A " on TBM #2 V 2n'd-TBM 
TBM RFP V Award TBM #1 

Receive TBM+I• 4 contract ( Receive TBM #1 on site 

proposals Erect TBM for MTA mining 
requipment Award 

Start ESF construction I Excavate north ramp MTA equipment

7 * Begin TBM starter tunnel 

Construct partial Package 1A

Design 69kV system 

Procurelconstruct 69kV power

Excavate main TSL drift 

Excavate south ramp 
c:zz

I TIME 

r NOW 

F
Daylight at' south portal 0

0 69kV power avail.  at north portal Site prep south portal 

(nodh portal) 

Constr. change Ihouse/portal ctrl bldg"-"I Construct balance of north portal surface facilities 

Constr. balance of Package lA

Geologic mapping, hlghwall & starter tuniel 

Bulk samplingladlal boreh Aes

• Geologic mapping, subsurface X 

Status as of: 2125/94 
D I(JVl UAi '. hOI9 .' Q

Rec. 2nd TBM 3 

Rec. MTA 
equip.0

I

.. *NK=Mmwmmi-"

m

I
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ESF DESIGN MILESTONES

Milestone/Activity 

Start Title II design activity 
Packages 1 and 2 

Start 50% review, Package 

Start 50% review, Package 

Start 90% review, Package 

Start 90% review, Package 

Start 90% review, Package 

Start 90% review, Package

Planned 

10/1/92

2B 

2 

2A 

lB 

2B 

2C

4/12/93 

4/22/93 

7/19/93 

8/11/93 

11/15/93 

2/21/94

Expected 

10/1/92(A) 

4/12/93(A) 

4/19/93(A) 

7/19/93(A) 

8/2/93(A) 

12/13/93(A) 

4/26/94(E)

S-[ ,FP Nb6.PM. 126/2 24 94



SLIPPAGE OF PACKAGE 2C 
90% REVIEW DUE TO: 

"• Requirements of Package 1 A re-work more than 
anticipated 

"* Resources to support review/resolution for Package 
2A and 2B more than anticipated 

"* New scope tasks added to design backlog: 
- Mapping Platform specifications 

Bow Ridge Fault Investigations 
Muckpile Relocation Study

SESFPM6P5O/PM5.126/2-24-94



ESF CONSTRUCTION MILESTONES

Milestone/Activity Planned

Award TBM contract 

Complete 61 meters (200ft) 
starter tunnel 

Alcove #1 construction complete 

Receive final TBM shipment 

Start TBM operations

4/15/94 

9/20/93

4/4/94 

8/8/94

Expected 

5/27/93(A) 

9/9/93(A)

4/4/94(E) 

8/8/94(E)

SESFPtI.!rP11/PM5.12/2 24-94



ESF PLANNED ACTIVITIES FY94 

As needed to support TBM operations: 

"• Procure and install water system 
"° Procure and install sanitary sewer system 
"* Procure surface conveyor system 
"° Prepare and install compressed air system 
"* Prepare and install electrical distribution system 
"* Complete 69kV system 
"• Erect Switchgear building 
"* Receive and set up Tunnel Boring Machine

SESFPM6P25/PM5.126/2 24-94



ESF PLANNED ACTIVITIES FY94 
(CONTINUEýD)

• Operate TBM for approximately 

° Install subsurface utilities

* Procure-spares for TBM

• Procure and install rail system 

* Complete design of Packages 1

* Start design of Package 8A (TSL Main Drift)

SESFPM6P26,PM5.126/2-2, 94

1 month

and 2
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V Planning 

Summor Schedule - Current Status 

SE:LECTIO0N: FYI 994 RSED Priorities 
Actov.ty Bar Legend

and Control System 
SORT: code7.e 
GROUP: RSED FCN

(PACS)

;Z Qoselrn4e Netwdrk: *urn94b progress 
~JCurrent Network: sumire Rev. Finish EDi Critical Current Status Date 

I 1 -feb- 1994 1

Activitj DescriptionL 1 . FY 1994I FY 1995 
Start Finish ftoesetoft 8ose-Fintsh IISEPIOCTIN5VIDECIJANd FEB MAR APRJMAY JUNTJUL AUG SEP OCT NOV D~c 

SYSTEMATIC. DRILLING PROGRAM_(1.2..3.5.3.17) 
T532 8Ej, kIN SYSTEMATIC PROGRAM DRILLING v 

IB-.-jap-19 9 4  18-jan-1994 17-nov-1993 16-nov-1993 0 

BIAAOT I 0-12. J4P/CNV/DRILLING-
30.sop- ¶993 1 5-jun.-1994 30-sep- 1993 2-ma,- 1994 

ORI I COMPLETE SD-12 BOREHOLE - MILESTONE 
1 6-juI- 1994 15-ýjpa- 1994 5-jun- 1994 7-jun-I 994 0 

B131AA02 SD-B JP/ENV/ORILLINGv 
9-mnbr-1 994 24ý-oug- 1994 29-nov-I 993 6-act-i1994 -------------

iPi514 So-a INFORMATION REQUST LETTERS OUT v 
2-na- 193 -no.- 99329-nov-I 993 28-nov.- 193 

B1AAO2kl1 COMPLETE $0-9 BOREHOLE - MILESTONE v 

24 -oug- 1994 ý?-6auq-1994 6-oct-'1994 5-act- 19940 0 

SOIL& ROCK PROPERTIES RAMP BOREHOLES (1.2.3.5.3.20) 
BIACG SOIL & ROCK PROPERTIES RAMP BOREHOLES 
18-noy- 1992 23-moy-1995 9-juI-1992 13-~jun-1995 

BIACOI NRG-7 jP/ENV/ORILLINC 
24 up 19 -rmcr- 1994 2-dec-1993 12-opt- 1994----

ORldO COMPLETE NRG-7- BOREHOLE - MILESTONEv 
4-rvjqr- 1994 3-mor- 1994 25-teb- 1994 24-fob- 1994 0 

T049 COMPLETE NORTH RAMP BOREHOLES 
3-jon- 1994 30-;dec-1993 1 -oct-1993 30-sop-19930 

B1ACOZ NRG-6A, B & C (DRILLING ON HOLD)v 
1.-jul-1993 5-opr-1994 25-sep-I993 .28-feb-1994 

B IAC02A BEGIN FIELD WORK NRG-8A.B &C 
1 4-f'ar- 1994 :11 -. mor-1 994 1-mar- 1994 28-feb- 1994 0 

JPOSOQ YMPO ISSUES RED FOR NRC 8A.9,C TPP/JP 
28-jun-1993 215ý;Vn-1993 28-sep-1993 28-sep-1993 I 

BIAC01 SRG-1 JP/ENV/DRILLING ________________ 

21 -jul- 1994 30-jon- 1995 25-apr- 1994 17-feb-I 995 F 
JPO300 YMPO ISSUES REO FOR SRG- 1 TPP/JP 

9-aug- 1994 5-aug-i 9 9 4 25-apr- 1994 22-opr- 1994 0

Dote 24-feb-1994I
pow I of 10 1

I -too- IVV4 
sletwe
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Plan 
Sumnry Schedule - Current Status 

SELgqIT!ON: FY1994 RSED Priorities 
Activity Bar Legend

ning and Control System 
SORT: codeT7.0 
GROUP: RSED FCN

Current Status Dote 
1-fob- 1994

Act"ity De.cr;ptrin "-i Finish Bose-Start Bose Finish

B1ACI5 SRG-3 JP/rNV/DRILLING 
7"-jun-'1994 9-1;on- 1995 17-jun- 1994 9-jon- 1995

JP170o Y1O , ISSUES REO FOR SRG-3 TPP/JP 
$,.)6n-t1994 -3- un--ý1994 25-mor-1994 24-rnor-1994

8 1AC06 SRG-ý4 .JP/ENV/DRILLING 
9-maor- 1994 26-oct-ý1994 115-mar-1994 26-act- 1994

P-or-O Yg941 ISS-UED REQ FOR SRG-4 TPP/JP 

8-mr--I 94 -r$a.1 994 3D-nov-i 993 29-nov-I 993

STRATIGRAPHY/STRUCTURE FOR

FY 1994 I FY 1995
ISEPIOCTINOVIDECIJANIFEBIMARIAPRIM^YIJUNIJUL IAUGISEPIOCT INWVIEcI

ESF DESIGN
B.AE, STRATIGRAPHY/STRUCTURE FOR ESF DESIGN SUPPORT 

1-oct- 1993 .2--act- 1994 1-oct- 1993 4-oct- 1994

T2015 COMPLETE GEOCHEMISTRY FOR. LAD 
29-gep-2066 20- , saO-2000 29-sep- 2 0 0 0 28- .. p-2000

3GGF012M ANALYSIS PPR: DATA-STARTER TUNNEL & NORTH PORTAL 

3 moy-1994 2-moy-1994 3-mor-1994 2-mor-1994 

3GgOF121- condhitt struct. mapping of selected Dreas-- CF.  

.1 -feb- 1994 306ý-ep--1994 1-feb-1994 30-sep-
1 994 

3GGF121M ` REPORT/TOIF: MAPS OF SELECTED AREAS GOF ZONE 

1 -dec-1994 30-tiov-1994 I-oct-1994 30-sep-
1

99
4 

3GGU440M ANAI.YSIS PPR: MAG/GRAV ACROSS GHOST DANCE FAULT 

2-may-1994 29-00pr-1994 18-dec-1993 15-dec-1993 

LAIBORATORY TESTING OF ESF BOREHOLE 
BIAGý .- LA46RATORY TESTING OF ESF 06REHOLE SAMPLES 

it--oct- 1493 -o'ct-1995 1 -oct-1993 29--ug-1995 

32712094 CONDUCT THERMAL EXP. TESTING TO SUPP. ESF DESIGN 
AI-oct--1993 .6-oct-1994 1-oct-1993 30-"sp-199 4 

0591. RESULTS OF THERMAL EXPANSION TESTING & DATA 

3b-eep-"994 29--sep-1994 1-sep-199
4  

31--oug-1994 

3271;4003 CONDUCT FRACTURE EXPERIMENTS TO SUPP ESF DESIGN 

1-oct-1993 29-sep-1994 I-oct-1993 30-sep-199
4 

OSIO SUBMIT SAND RPT ON DATA FROM RAMP BOREHOLES 

29--jul-1994 28-jul- 1994 1-oug-
1 99 4 29-jul- 1994

DOt t24-000e--1904

S 
" SU PPOR•T

V' 
0

... ........... ..... ...........

U

0

0 
SAMPLES (1

9

- ------------------------- - -
9 5 

V.  
0* 

* a

1.2.3.2.1.2)
9

V

0 V

0 

2.3.2.6, 1.2.3.2.7)

9

- - - - - - - - -

Ib•",'• • •\ ,• ....- ........................... 9

- -.... .............. .......  

F-- -- ------ --
1.100 IWS

110414

V

(PACS)

4

9

Baseine-, .Network: 94.n9.b [ Progress
;r'lCurrentt Network: S umlre V Rev. Finish [ Criticol

NXI i

".... '..... "..... ...... "....... .. ." '

F-CM20 2 of 10 1
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Surmnr•ory Schedule - Current Status 

SELqCTtON- FY1994. RSED Priorities

Planning and Control System 
SORT: code7.es 
GROUP: RSED FCN

(PACS)

I'• i! ' " Activ;ty Bar Legend 

U 5aselino-e !twork: sum94b Progress 

r Current Network: -sumire V Rev. Finish Critical

Current Status Dote 
1-feb- 1994

Oat 2I fb-I@
�oa. 3p1 101ý

ACOt~ty Q~escr~pton J ..... FY 1994 FY 1995 

Fstat fn;sh 8o.._Stoar so.._Fm.igh ISEPIOCTINOVIoECI•A FEBIMARIAPRIMAY"JUN JUL IAUGSEPIOCTINOVIDCC 

GEOPHYSICS .(1.2.3.1 1) 

RS2040 NORTH RAMP BOREHOLE LOGGING 

5-dec- 1993 2-feb-1994 1-oct-1993 4-nov-1993 
........  

3B.300014 LASER-INDUCED BREAKDOWN SPECTR. ESF FIELD MEAS.  

1 -o oec - t 9 g3 30 - se p - -9 9 4 1 - Fe b - 19 9 4 3 0 - s ep - 19 9
4  - -.........  

B1kA0. :AQUIRE AND ANALYZE FIELD DATA FROM VSP 

1,;-Oct--1993" 27-jul-•199
4  I--oct-1993 27-jul- 1994 

3GGF241M, , ANLYS PAPER: ADDITIONAL SURFACE REFLECT IMAGING V 

28-ju1--1994 .27-jul-1994 23-aug-1994 22"oug-1994 0 0 

GEOLOGIC MAPPING OF THE ESF (1.2.3.2•2.1.2) 
82BA01 GEOLOGIC MAPPING FY-94 

v 
Il.o i 9I. •• ~ _19 -oct--1993, 15--sep--1994 ----------------------.

GEOLOGIC! .STUDIES (1.2.3.2, 1.2.3.4) 
B28, tiooc STUDIES 

82-C t EOLOIC STUDIES................................................................................................................................  
I-oct-199

3 41-ion-1995 30-sep-1993 31-lan-1995 

32,11220 ANALYZE QUANTATATIVE MINERALOGY OF CORE (BAF) v 

1 -oact-.i93 36-,p-1994 1-oct-1993 30-sep-i-94 "...................................  

3372• LAMS RýPORT ON OUANT MINERALOGY IN UZ-16 v 

2-moy-1994 29-opr- 1994 2-moy-1994 29-opr- 1994 

32111209 TRACE MINERAL STUDIES (W43) 

1-c-193 5D-olp-1994 1 -oct-1993 30-s*p- 1994-------------------

3255 TRACE MINERAL STUDY (M3) V 

3'Oct-i1994' 3,a-je0--1994 3-Oct-":1994 30-sop-1994 " 

3211 2208. LONG TERM HEATING EXPERIMENTS (CAC) 
1-.oct-1jg93 30-sep-1994 I-oct- 1993 30-sep-1994..  

4010 LETTER RPT ON LONG TERM HT(Q OF ZE -& GLASSES 

44oct- 1 94 30-sep-1994 3-oct-1994 30-sep-1994 

ESF HYDROLOGY TESTS (1.2.3.3) 
B280 ESF HYDROLOGY TESTS I ...  

I -oct- 1993 30-sp-i1994 30-sep-1993 30-9ep- 1994------,--------" 
, I--Ib-- Iowsl

-.o t-u



Planning 
Summary, Schedule - Current Status 

SELECTION: FY1994 RSEO Priorities 

Activity Bor Legend

and Control System (PACS) 
SORT: code7.0 
GROUP: RSEV FCN

E 'goelinb Network: sum94b Progress 

p{urrent Network. sumlro Rev. Finish ] Critical

Current Status Date
iCurrent Sttu 19Dte 
I 1 -fob- 1994

Dote 24 -flll-1t954 1-144-199
Pwo @4 of 10

ActiVity Description FY 1994I FY 1995 

IStart cins, Bose.-Stort Bao.e_..FInish SEP OCTIWNVlDEC JAN FEBMARIAPRIMAYIJUNI JUL AIGISEPOCTINOVIDECI 

331Z2138 ANALYZE CUTTINGS FROM SURFACE-BASED HOLES (H30), 
1 -4ct-1993 30-sep-19

9 4 1-oct-`1993 30-sp-w1994 

3417; PROGRESS REPORT ON CI-36 ANALYSIS v 

3-act-1994"., •0-1ep--1994 3-oct--1994 30-sep-1994 

PNEUMATIC & HYDRAULIC PROPERTIES TESTING PEFOR- TBM (1.2.3.5) 
* ~p 

12BE PNEUMATIC & HYDRAULIC PROPERTIES TESTING BEFORE TB 

1-act-1993 .29-dec-1997 1-oct-1993 31-dec-1996 ----------------------------------------------

DR331 24A DRILL' HYOROCHEMISTRY HOLES 1ST ALCOVE 

20-,ct-1093 t1I i-nov-'1993 12-oct-1993 I1-nov- 1993 

OR33124B" RADIAL BOREHOLES 1ST ALCOVE .. V " 

1-leb-1994 26-opr-1994 12-nov-1993 9-Ieb-1994 .............  

3GUS014G emonitor occurrence & conduct perched-woter test .  
1 oct -1993 31 -avg-19 9 4 I -oct-1993 2-sop- 1994 

3GUS014M DATA TO LRC: IST-3RD OTR FY94 ESF PERCHED WATER 

S1-ep--1994 -31ovg-0-1
9 9 4  6-sep-1

9 9
4  2-"op-1994 

82BEQ4 ESF. HYPRO-CHEMISTRY S,-. v-,0 : ,- .0-, 9, . . .................. :..........  
i-oct-,I993, 51-oug-1 9 9 4  I-nov-IggS 2-sep-I994 

3GUS401M DATA TO LRC: IST-3RD OTR FY94 ESF HYDROCHEMISTRY 

1-.lp- 1 99 4  31-oug-i99 4  6-sep-1994 2-mep-1994 

B28E05 GAS PHASE TRACER TESTS 
1',-oct-1993 31-cug-199 4  I-oct-1993 5-jul-1994 '----.................. j 

3GGP05M DATA TO LRC: 1ST & 2ND OTR FY94 GAS SAMPLE DATA 
1-ju--1994 3'-jun-1994 6-jul-1994 5-jul- 1994 

3GUf:O66M ANALYSIS PAPER: UZ-16 COMPLETION REPORT (PO13) 

3-0ct-1994 3Q-s.ep-l994 3-oct--1994 30-sep-1994 ' " 

3GUS021 I ANALYSIS PAPER: PERCHED WATER 

'-se:-1994 31-oug-199
4  6-sep-1994 2-sep-199

4 

GEOCHEMISTRY EXPERIMENTS (1.2.3.4) 

B3CA: GEOCHEMISTRY EXPERIMENTS 
2a-feb- 1993 30-igop-i 998 28-fob- 1993 29-sep-i 995---------------------------------

B 3CAOI DISSOLVED SPECIES CONCENTRATION LIMITS " 

I-oct-l993 30-.ep-l9-9
4 I-oct-1993 30-.ep-199

4 I___......................................

I

LN
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Sur"mary Schedule - Current Status 

SELECTION: FYI994 RSED Priorities 

Activity Bar Legend

inning and Control System (PACS) 
SORT: cod97.es 
GROUP: RSEO FCN

[E Baseline Network: sum94b Progrems 

Cuerent Network: sumire V Rev. Finish I Crilical
Current Status Date 

I I-feb- 1994

:~o1. 24-fob -1"4 
I oa ,. I .-1

Stotme

IN

Activ;ty Description I F'Y 1994 I FY 1995 

Start Finish aose-Start. ose...Fnsh ISEP OCTINOVlDECIJAN FEBIMARIAPRMAJUJUL AUG IJSEP I OCT N"OV DCi 

3411., RPT SOLUBILITY OF Np. Pu, Am IN NEUT ELECTRO SOL v 

3--oct--1994 -:30-sep-199
4  3-oct-1994 30-sep-1994 

3412,: RPT SOLUB COMPARISON OF Np. Pu, Am FROM UNDERSAT V 

5-oct-1994 30-sep-199
4  3-oct-1994 30-sep- 19 9 4  

34131 RPT Np SPECIA BY NMR/OTHER OPTICAL SPECTROSCOPY 

3--oct--g994 30-sep-i 994 3--ct-1994 30-s-p-1994 

4025 LETTER RPT THERMOCHEMICAL DATA ON ACTINIDES 

3-oct-1994 ,0-sep--1994 3-oct--t994 30-sop-1994 

B3CAQ2 DYNAMIC TRANSPORT COLUMN EXPERIMENTS 

i-act-1993 .0-sep-199 4  I-oct-1993 30-sep-199 4  ------- -......-"..."... ---.....  

3041 KINETICS OF SORPTION ON CRUSHED TUFF COLS (M3) v 
3-oct-1994 30-sep--1994 3-oct--1994 30-sep-1994 

3353 PROG REPORT: FILTRATION EXPERIMENTS YM TUFF (M3) 

3-act-1994 30-6ep-1994 3-oct-1994 30-sep-1994 

3414, EFFECT OF FRAC COATINGS ON RADIONUCLIDE TRANS 

,3-oct-1994 30-ssp--1994 3-oct-1994 30-sep-1994 

3415 RPT VAL BATCH SORP Kds FOR RADIONUC TRAN POR MED V 

3-act-1994 30-sep--1994 3-oct-1994 30-sep-1994 " 

HYDROLOGIC MONITORING (1.2.3.3.1.1.1, 1.2.3.1.3) 

B3CE 1 HYDROLOGIC MONITORING 
- oct-i 993 3-jon- 1995 1-oct- 1993 3-jon-1 995 

83CE01 PRECIP. & METEOR. MONITORING FOR REGION i-nov-993 2gup't99 2-nov1993 2-:lep-995. ••\•\\• .....•..........".."."........"................ "......  

1 -nay- 1993' 29-sep-11995 2-nov-1993 29-sep-199 5 

3GRS033M PUBLICATION: STREAMFLOW & PRECIP DATA FY91-93 V 

2-may- 1994 29-op-- 1994 4-may--1994 3-rnay-1994 

3GRS054 tollect FY94 runoff and streoamflow data 

1-oct-1993 -0-99P-1994 1 -oct-1993 4-oct-1994 

3GRSo26M FY93 RUNOFF DATA TO PDA v 

1--nov-1993 1O-nov-1993 1-dec-1993 30-nov- 1993 0 

83CE03 REGIONAL GROUND WATER FLOW SYSTEM v 
1-aoct- 1993 29-ju--1994 1-oct-1993 2.-oug- 1994 ..............................  

B3CEO3A REGIONAL HYDROCHEMICAL DATA TO LRC V 

1-oug-1994 29-jul- 1994 3-aug-1994 2-aug- 1994

5 91 IQ



Summary Schedule.- Curcent Status 

SELECTION: FY1994 RSEO Priorities 
Activity

Planning and'.Control System 
SORT: code7.e 
GROUP: RSEO FCN

Bor Logend

[i6aseline Network: owm94b 

r Current Network: sumire V Rev. Finish

ES Progress 
r- Critical

Current Status Dote 
I- 1-feb- 1994

I I

)olo 2l4--imb-- lg4

*cýa. Of 10

(PACS)

A~tiity escmptin IFY 1994 FY 1995 Activity Description -10 

Staot Finis Bese-o.Start oS._Fin;h IsEP OCTINOVlDECc JN FEBSIMARIAPRMAY JUN JUL IAUG SEPOCTINIDECl 

3GRG978M DATA1TO TOB: PRE FY94 WATER-LEVEL DATA 
1-opr- 1994 : 31--mor--1994,1--opr-1994 31-mar-1994 

63CE"4 UZ INFILTRATION ............  
1l-act- 1993 29-opr-1994 I-oct- 1993 3-moay-1994 

3CU•375M DATA TO LRC: FY93 NATURAL INFILTRATION DATA V 

2-may- 1994 29-opr- 1994 4-moy-1994 3-moy- 1994 

83CE06 SZ HYOROCHEMISTRY .... y.. "'".'.."r".......... ...  

1--mar-199 4  31--omg-1994  2-dec-1993 31-moy-199 4 ---r 

83CE07 NYE COUNTY COOPERATIVE DRILLING TPP&JP v 
17-lon-1994 24-mgy-1994  2-nov-1993 21-m•o-1994 - -""--

B3CEO7A NyE COUNTY COOPERATIVE TPP & JP COMPLETE V 

25-may--1994'24-mqy-199
4 22-mor-1994 21--mar-1994 0 

JP0900 YMPO ISSUES REQ FOR NYE-1 TPP/JP 

17-jon-1994 14-jon--19 9 4  2-nov-1993 1-nov-1993 0 

C-,WELL TESTING (1 .2.3.3.1.3.1, 1.2.3.3.1.1.4) 
B4DA i C-WELL TESTING 

1- ct-1992 -1I7-ifsc-1996 l-oct-1992 17-dec-1996............................  

OR35311F C-WELL PIPE LOAD/HAUL/STRING If 

7-feb--1994 14fo.b-1994 3-mor-199
4 10-rnor-1994 . . p 

0R35311D C-WELL COMPLEX DISCHARGE PIPELINE INSTALLATION V 

15-fob- 1994 12-opr-1994 5-oct-1994 5-dec-1994 -. 9 .  

OR35,BD4 C-WELL INTERFERENCE TESTING 

9-nov-1993 2-feb-1994 9-nov-1993 1-feb-1994 

3GW 950O prepare for convergent tracer lost at C-hales 

I--act-19903, 30-sep--1994 1t-act--1993 4-act--1994 ........  

3GWM38CA study scaol effects 
-,act-1993 27-sop- 1 99 4  1-nov-1993 2-may-19 9 4  

r,----'-"-------......  

3GWM38CM . REPORT ON SCALE EFFECTS AND INVERSION ALGORITHM 

28a-ep-19 9 4  27-sep-1994 3-moy-1994 2-may- 1994 0 

FRAMEWORK STUDIES (1.2.3.2.2.1.1) 
B4DC FRAMEWORK STUDIES 

28-jun- 1993 11-oct- 1994 28-jun-i 993 4-act- 1994 --------------------------------------

- - - - KI" I

. .- S"
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Planning and
Summary Schedule - Current Stotus

Control System 
SORT: code?.es 
GROUP: RSED.-FCN

(PACS)

SELECTION: FY1994 RSED Priorities 

Activity Bor Legend 

L Boveline Network: *umg4b Progress 

L;] Current Network: sumlre V Rev. Finish I-' Criticol
Current Stotus Dote 

I --feb--1994

Activy ..DeuIription [ FY 19 4 IuII Y 1995 
Start Finish Base-Start Bosere .Finish 1SEPIOCTINOVIDECI JAN IFEBIMAR APRIMAY JUNI JUL JAUGISEPIOCTINOVIDECI

XB4DCO2 VERT & LAT DIST OF STRAT UNITS IN SITE 
I -o.t-'•g993 "30-sep-1994 1-oct-1993 4-oct-1994

3GGU02i1m PROGRESS REPORT: ANALYTICAL. DATABASE 
30-44P - 1 994. 307sep-I993 6-juI-1994 5- Jul - 1994

UZ! PERCOLATION (1.2.3.3.1.2.3,
B4DE' UZ PERCOLATION 

1.--ot--1992 7-mor-1995 I-oct- 1
992 18-jon-1995 

B4DEOE, UZ-14 DRILLING PHASE 1&2 

29-jul- 1993 L ,5-.opr- 1994 29-jul- 199g 15--nov- 1993 

X84DEO1A, COMPLETEI UZ-14 DRILLING 

15-o•pr-1994 14-6p'r-1994 16-nov-1993 15-nov-1993 

OR353504I UUZ- IS COMPLETION (INST/STEM) 
8-jumn--1994, 3-oug--1994 8-jun- 1994 3-oug--1994 

XB4DEO2A COMPLETE UZ-16(INST/STEM) 

4-o-Iug-- 1994 I..3-oug- 1994 4-oug- 1994 3-oug- 1994 

84Do,3" UZ-7A JP/ENV/DR1LLING 
3-may-- 994 24-jon- 1995 2-nav- 1993 6-feb- 1995 

XB4DEO3A COMPLETE UZ-7A DRILLING 
16-feb- 1995 15-leb--1995 7-feb- 1995 6-feb- 1995 

JP1900 UYPO ISSUES REo FOR UZ-7A TPP/JP 
31-dec-1993 ,30-dec-1993 2-nov-1993 1-nov-1993 

UZ INFILTRATION (1.2.3.1.2.1) 
84DO01 uZ INFILTRATION 

l--oct--1993 3()-sepI--1994 1--oct-- 149,0 4--oct- 1994 

GEOCHEMISTRY STUDIES (1.2.3.4) 
B4[K . GEOCHEMISTRY STUDIES 

1 -- ct--1993 1-hav--1994 30-sep-I 993 30-sep-1994 

B40KOf E03/6 SUPPORT 

1-oct-1993 111-oct-1994 1-oct-1993 31-oug-1994 

MOL59 CERTIFY E03 V.7.0 

9-jun- 1994 8-jun-1994 1--jun- 1994 31--moy- 1994

1.2.3.3.1.2.4)

I tn\-x\\k\ s\\ ---1 --.---.--------------.. -------------...................

9

0

p

V 

0

- - - - - .- -
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Summry Schedule - Current Status 

SELE. CTIpN: FY,994 RSEO Priorities

Planning and Control System (PACS) 
SORT: code7.es 

GROUP: RSEQ FCN

Activity Bar Legend 

Baij lne Network: ium94b Progress 

Current Network; suumlre 7 Rev. Finish 0 Critical
Current Status Dote 

1-feb-1994

Acti'$t)y escription FY 1994 FY 1t95 

iStt Finish B.se....Stort Bs*..-FiniSh ISEP OCTINOVIDECIJAN FEBMIARAPRIMAYJUNIJULIAUJGISEP OCTINOVIDECi 

3GPF ilSM PUBLICATION: STAGE COACH RD FAULT v 
-J~n'." 1994 31-moy--1994 1--,ep-199 4  31-oug-1994  -. 0 

- • 194 3 1-woy•99 1-0 

B41•M9 . MIDWAY VALLEY STUDY c ............. "I 

3-rmOr-1994 31-rnoy-1994 1-oug-1994 1-nov-1994 ..........  

3GFPQ29M PUBLICATION: MIDWAY VALLEY v 
1-j un-1994 .31--moy-1 9 9 4  1-jun--l994 31-moy-1994 

3(PFO26M REPORT/TDIF: QUATERNARY FAULT MAP 
15-feb-1994 14-feb-1994 15-1eb-1994 14-feb- 1994 

3GSE005 deveolp tech proc: ID maximum background EQ 
1 -feb- t994 29-60W-1 994 3-jon-i 994 29-opr- 1994 

3GSS105M' ;TECH PROCEDURE: METHODOLGY -ID MAX BACKGROUND EQ 

2-rnoy-1994 ,,29-'pr- 1994 2-may- 1994 29-opr- 1994 

840M20A HISTORICAL & CURRENT SEISMICIlTY 
-c- 9330-sop-1994 1 -sep-199~3 30-sep-i994 ---------

3GSM165 isatall &* operot strong motion orray 

I -mor- 1994 '30- sep- 1994 I -mor-I1994 4-act- 1994 ..................  

3G$MQ25M IPUBLICATION: CATALOG OF SEISMIC EVENTS -CY 1993 V 

1-aug- !994 2-9-jul--1994 1-oug-1994 29-jul- 1994 

3GSM157A' Install sitcond node 
1O--feb-1994 31--mer-,1994 10-feb-1994 "31-mor-1994 

3GiM24AM - DATA TO LRC: SEISMIC DATA 
1--pr-1994 31-mor-19 94 1-opr-1-94 31-mor-1994 

VOLCANISM (1.2.3.2.5) 
9400 ! VOLCANISM.  

i1-act--1993 17-act- 1994 30-sep- 1993 .30-mep- 1994 ------------------------------------ ----... .  

B40001 .ASALTIC VOLCANISM STUDIES V 

I 4.oct- 1993 17-oct-1994, 1-oct-1993 30-sep- 1994.. -J 

3308 STRUCTURAL CONTROLS OF SITES OF BASALTIC VOLe 5 

16-oct-1994 1.7-oct-1994 3-oct-1994 30-"ep-1994 00 

CLIMATOLOGY (1.2.3.6.2) 
84DO CLIMATOLOGY 

4-.jon- 1993 30-jon- 1995 1-oct- 1993 7-dec- 1994 ...............................

Polp 2 of 10
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Planning
Summory Schedule - Current Stotus 

SELECI"MON: FYY1994 RSEO Priorities

and Control System 
SORT: cod.7,es 
GROUP: RSED FCN

(PACS)

I "Activity Bar Legend 

F-c] oolin.gNetwork: ,um94b ES Progress 

. Current Network: ,umire V Rev. Finish Critical
Current Status Dote 

1-feb- 1994

Actlylty DDescr;ption I FY1994 I FY 1995 
stort -Fini, Bo..Sto Bo._i..Fnshi ISEP OCTINOVlDECIJAN FE IMARIAPR MAYIJUN JULIAUGISEPlOCTlNOVI DC 

84009I VALIDATION OF CLIMATE MODEL . ......................  
.1-Oct-1993 l-nov-1994 1-oct-1993 30-"ep-1994 

0S97 , CONTRACTOR RPT ON RESULTS OF CURRENT CLIMATE VAL v 
15 -1.p-1994 14-sep-1994  3-oct-1994 30-sop- 1994 0 

B40092 RAVIO CARBON DATES/TDIF --------- ..............--
--feb-1994::, 29-ju--1994 3-feb-1994 2-oug-1994 

3GCL!32M PROVISIONAL RESULTS: RADIOCARBON DATING RESULTS v 
I -ou--199 4  29-jul-199 4  1-oug-1994  29-jul-1994 

RESOURCE ASSESSMENT (1.2.3.7) 
B4DR RESOURCE ASSESSMENT v 

i-oct-1993 30-sep-1294, 1-c t-1993 28-sep-1994 -------------.........................-

3GNRO20 conduct minerolztn logging from UZ-14 & UZ-16 
-aoct-g993 30-jun-,994  I-oct-1993 S-jul- 1 99 4 ,...............  

3GNRO20M -,ANLYS PPR.ALTERATIONS IN CORE FROM UZ-14 & UZ-10, 

Itjul-1994 ' --jun--1994 6-ju1-199 4  5-jul-1994 

* 9 9 U 9 9 

* 9 p • 

Si 9 9 9 p I 9

0 24-f0 - 19, 4 fo -- "II!4.  statuel

I - .-

Pogo IQ of la

I

mlo

I 
P-Dole



Site Characterization Field Activities 
P AT in Progress

SCE ACTIVITY 
8.3.1.2.1.1 

8.3.1.2.1.2 

8.3.1i .2.1.3 

8.3.1.2.2.1 

8.3.1 .2.2.2 

8.3.1.2.2.3 

8.3.1.2.2.4 

8.3.1 .2.2.6 

8.3,1.2.2.7

TITLE 
Precipitation and Meteorological Monitoring for 
Regional Hydrology 

Runoff and Streamflow 

Regional Groundwater Flow System 

Unsaturated Zone Infiltration 

Water Movement Tracer Tests 

Percolation in the Unsaturated Zone 

Characterization of the Unsaturated Zone (ESF) 

Gaseous Phase Movement in the Unsaturated Zone 

Unsaturated Zone Hydrochemistry (SBT)

ACTIVITY 
On-going 
measurements 

On-going 
measurements 

On-going 
measurements 

Logging of neutron 
access holes; ponding tests 

CI-36 measurements 

(SBT drillholes, ESF) 

UZ drilling/testing 

Hydrochemistry/Radial 
borehole testing 

UZ drilling/testing 

UZ drilling/testing

As of 2/25/94



Site Characterization Field Activities 
in Progress continued

SCp ACTIVITY 
8.3.1.2.3.1 

8.3.1.2.3.2 

8.3.1.3.2.1 

8.3.1.3.2.2 

8.3.1.4.2.1 

8.3.1.4.2.2 

8.3.1.4.3.1 

8.3.1.8.5.1 

8.3.1.14.2

TITLE 
Site Saturated Zone Groundwater Flow System 

Saturated Zone Hydrochemistry 

Mineralogy Petrology, and Rock Chemistry of 
TranspoNr pathways 

Mineralogic and Geochemical Alteration 

Characterization of Vertical/laterial Distribution 
of Stratigraphic Units in the Site Are ta 

Structural Features Within Site Area 

Systematic Acquisition of Site Specific Subsurface 
information 

Characterization of Volcanic Features 

Soil and Rock Properties of Potential Location of 
Surface Facilities

ACTIVITY 
On-going monitoring, 
C-well testing 

On-going monitoring 

ESF sampling 

ESF sampling 

Core logging (on-going) 

Surface & ESF mapping 

SD drilling/testing 
testing 

Test pits, trenching 

Trenching, ramp exploration 
holes

As of 2/25/94



Site Characterization Field Activities 
in Progress continued

SCp ACTIVITY 
8.3,;1 .15.1.8 

8.3.1.17.4.2 

8.3.1.17.4.3 

8.3.1.17.4.4 

8.3.1.17.4.6 

8.3.4.2.4.4

TITLE 
In Situ Design Vertification 

Location and Recency of Faulting Near Prospective 
Surface Facilities 

Quaternary Faulting Within 100 km of Yucca Mountain 

Quaternary Faulting in NE-Trending Fault Zones 

Quaternary Faulting Within Site Area 

Engineered Barrier System Field Test

ACTIVITY 
Construction monitoring/ 
testing 

Trench logging 

Surface mapping 

Surface mapping 

Trench logging 

Preparation of Fran Ridge 
Test Block

As of 2/25/94



z* 
NRG-2B1* C-WELLS 

NRG-3 

Estimated tunnel TS North 
progress by end Rm 
of FY94 (1 Om) NRG-4RDedicated TS South * SRG Main Test Ramp 

Area 
NRG-5 

•,• NRG-6 

* Testing 
* Planned Boreholes 

SCurrent 

Proposed, 
-SRG-3 

GotDance Fault 

Sf \D-12..-JP WT
/ WT- • )•SRG-4 

UZ-14 SD-9 

S"• ~TS Main / 
SDrift 

Potential 
Repository Boundary 

!j-

LYOTRD.CDR. 124/12-10-93

Current and Proposed ESF Alignment 
and FY94 Proposed Drilling 

and Testing Programs



ENGINEERING BARRIER SYSTEM 
LARGE BLOCK TEST 
Study Plan 8.3.4.2.4.4 

* Status: 
- Three saw cuts finished; one saw cut to be completed.  

* Planned Activities: 
- Complete preparations for the Large Block Test.

As of 2/25/94
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C-WELL TESTING 
Study Plan: 8.3.1.2.3.1 

* Status: 
- Packer strings installed and tested in UE-25 c#1, c#2, and 

c#3.  
- Phase I pressure monitoring on-going since 1/20/94.  
- Discharge pipeline*construction started.  

* Concerns: 
" Upon completion of pipeline, further work may be 

constrained by crew availability.  
- Specifications for spreading basin delayed.  

* Planned Activities: 
Complete construction of pipeline and spreading basin.

pa

As of 2/25/94



II 

GEOPHYSICAL SEISMIC 
REFLECTION SURVEY 
Study Plan: 8.3.1.4.2.1 

* Status: 
Planning begun for REECo to drill deep shotholes.  

-Committed funds to carry out activity in FY 1994.  
* Planned Activities: 

- Drill deep shotholes in 3rd quarter FY 1994.  
* Concerns: 

- BLM has not responded to land access requests since 
8/92.  

- Ability to obtain subcontractor(s) for FY 1994.  
• Solution: 

"Expedite contracting process.  
- Seek DOE/HQ assistance to obtain BLM land access.

As of 2/25/94



VOLCANISM STUDIES 
Study Plans: 8.3.1.8.1.1 and 8.3.1,8.5,1 

* Status: 
- LANL Technical Report (draft) completed 3/4/93-- final report due 

3/94.  
, -Effects Studies (E3) underway.  
- Expert elicitation of El'and E2 probability calculations and 

methodology underway.  
G- eophysics review underway: external consultant George Thompson 

'Stanford University, preliminary results from Thompson indicate 
that additional geophysics may be required (magnetics and 
modeling).  

, Concerns: 
- Geochronology Problems: 40Ar/39Ar data will soon be finalized for 

Lathrop Wells; Potential Magma Chambers can be investigated by 
Teleseismic Tomography.  

• Solutions: 

• -Continue Geochronology Program -- Completing Lathrop Wells Study 
and starting Sleeping Butte/!Crater Flat Study.  

As of 2/25/94



ESF TESTING 

* Status: 
North Ramp completed to approximately Station 1+94' 
(60 meters) as of 9/10/93.  

- Alcove construction complete (34.8 m from centerline of 
main tunnel).  
Geologic mapping, photography and sampling were 
completed in the Alcove.  
Drilling of three test boreholes commenced on 2/1 1/94.  
First hole completed ahead of schedule on 2/22/94.  

* Planned Activities: 
Complete two remaining test boreholes.  
Perform hydrochemistry and isotropic radial borehole 
tests.

As of 2/25/94



UZ PERCOLATION 
USW UZ-16 

Status 
-Completed Drilling 3/11/93. TD 1686.16' (514 m).  

Completed standard and prototype borehole geophysical 
logging in July, 1993; two zero-offset and two walk-away 
VSP using clamped geophone completed in 8/93.  

- Collected CO2 sample for C1, dating (10/5/93).  
Air permeability testing is ongoing.  

* Planned Activities: 
- Continue air permeability testing.  
- Continue planning for walk-away VSP using 96 grouted 

geophones.

As of 2/25/94



UZ PERCOLATION 
USW UZ-14 

* Status: 
- Drilling started 4/15/93; suspended 1/10/94.  

>> Core Depth 1442.11 ft (440 m).  
>> Ream Depth 1421.64 ft (433 m).  

- Protective casing set in upper portion of hole.  
- Stratmaster drill rig being mobilized to continue drilling 

(2/22/94).  
* Planned Activities: 

- Complete drilling to total depth (--2000 ft or 610 m).

As of 2/25/94



UZ PERCOLATION 
USW UZ-7a 

* Status 
- Planning initiated.  

° Planned Activities 
- Begin drilling upon completion of SD-12.

As of 2/25/94

II



HISTORICAL AND CURRENT 
SEISMICITY - STUDY PLAN 

8.3.1.17.4.1 

* Status: 
- Seismicity is being continually monitored.  
- Historical earthquake catalog (1850-1978) being 

finalized.  
- Little Skull Mountain earthquake report being finalized.  

* Planned Activity: 
- Continue to monitor seismicity.  
- Seven additional digital stations to be installed in the 

spring or summer of FY 1994 as part of the second node 
digital upgrade.

As of 2/25/94
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MIDWAY VALLEY 
Study Plai 8.3.1.17.4.2 

* Status: 
- Trench mapping and logging complete.  

- Soil description complete in all test pits in Midway 
Valley.  

* Planned Activities: 
SComplete Midway Valley final report and provide to 

DOE by 5/31/94.

As of 2/25/94



QUATERNARY FAULTING 
REGION 

Study Plan: 8.3.1.17.4.3 
* Status: 

- Preparation of strip map along Bare Mountain fault is 
nearly complete.  

- Mapping of Furnace Creek fault is in progress.  
- Mapping of trench BMT-1 and BMT-2 is underway.  

* Planned Activities: 
- Excavate tests pits at Bare Mountain TP-1 through -5.  
- Excavate trench BMT-3.  

* Concerns: 
- Delays in acquiring BLM permits for excavation at Bare 

Mountain.  
- May result in PACS milestone slips.

As of 2/25/94



QUATERNARY FAULTING - NE 
TRENDING FAULTS 

STUDY PLAN 8.3.1.17.4.4 

• Status: 
- Environmental boundaries for Rock Valley fault trench 

locations laid out.  
* Planned Activities: 

- Excavate Rock Valley trenches.  
, Concerns: 

- Potential delays due to problems with land access 
approval from Nevada Test Site Office.  

- May result in PACS milestone slips.

As of 2/25/94
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QUATERNARY FAULTING 
SITE AREA 

Study Plan: 8.3.1.17.4.6.2 

o Status: 

- Trenches at MWV T-3 and A-1 at the north end of 
Paintbrush Canyon fault on the west side of Alice 
Ridge were completed 12/10/93.  

- Planning for trenches across Ghost Dance fault is in 
progress.  

* Planned Activities: 
- Trench mapping at MWV T-3 and A-I.  
- Borehole(s) at Stage Coach Road fault to constrain 

Quaternary slip rate on the fault.  
- Planning for boreholes at Stage Coach Road fault is 

in progress.  

As of 2/25/94



VERTICAL AND LATERAL 
DISTRIBUTION OF STRATIGRAPHIC 

UNITS: GEOPHYSICS 
STUDY PLAN 8.3.1.4.2.1 

• Status: - Completed logging (video, directional, density, neutron, 
caliper, induction logs) of the North Ramp boreholes, 
except NRG-7.  

- Developing log correlations for ramp boreholes in 
support of soil and-rock studies and ESF design.  

- Acquired data for 3 shallow reflection seismic lines; 
carried out gravity and magnetic survey along one of 
the lines (along UZ-16 / WT-2 road).  

* Planned Activities: 
- Preparemodified logging program for USW UZ-1 4, 

NRG-7, SD-9, SD-12, and UZ-7.  
- Complete interpretation of reflection, gravity and 

magnetic data.

As of 2/25/94
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STRUCTURAL FEATURES 
Study Plan: 8.3.1.4.2.2 

"* Status: 
- Ghost Dance fault pavement cleaning complete; initiated 

pavement mapping.  
"* Related Activities: 

- Vertical Seismic Profiling in WT-2, NRG-6 and UZ-16 to aid 
in defining the character of the Ghost Dance fault at depth.  

"* Planned Activity: 
- Continue mapping of Ghost Dance fault pavement.  
- Refine strategy for surface geologic mapping.

As of 2/25/94



SYSTEMATIC DRILLING PROGRAM 
STUDY PLAN 8.3.1.4.3.1 

"* Status: 
- Initiated drilling of SD-12. Status as of 2/23/94: 

> Core depth 100.59' (30.66 m).  
»> Ream depth 87.41' (26.64 m).  

- SD-9 - Pad construction started (2/14/94).  

"• Planned Activities: 
- Continue drilling SD-12.

As of 2/25/94



SOIL AND ROCK PROPERTIES 
RAMP BOREHOLES / Study Plan: 

8.3.1.14.2 
• Status: 

- Three seismic reflection lines across Bow Ridge fault at 
NRG-2 complex completed 12/9/93 (SNL).  

- NRG-7a core depth 1324' (404 m) as of 2/23/93; Tsw1/Tsw2 
contact at 763' (232 m).  

- Ramp borehole material properties testing data submittals to 
support ESF design are on schedule.  

- NRG-2c and 2d drilled/augered; SPT and sampling being 
carried out. Work in NRG-2c completed 2/16/94.  

- NRT-1 - backhoe (slot) trench excavated at bottom of dozer 
trench for further testing.  

* Planned Activities: 
- Complete NRG-7a and NRG-2d; complete testing in NRT-1.  
- Initiate planning for SRG-4.  

As of 2/25/94



STUDY PLAN: STATUS 

Initial Revisions 
Plans 

Not Submitted to YMPO 35 0 
In Screening Review 0 0 
In Project Office Review 3 2 
Awaiting Comment Resolution 3 3 
In Project Office Verification Audit 5 1 
Awaiting Project Office Approval 1 0 
Awaiting Submission to the NRC 0 0 
NRC Phase1 Review 7 5 
NRC Acceptance 50 6 
Total: 104 17

As of 2/25/94



Civilian Radioactive Waste 
Management System 
Management & Operating 
Contractor

TRW Environmental Safety 
Systems Inc.

Site Suitability 

TPO Presentation 

Martha Pendleton 
February 25,1994

B&W Fuel Company 
Duke Engineering & Services, Inc.  
Fluor Daniel, Inc.  
INTERA Inc.

JK Research Associates, Inc.  
E. R. Johnson Associates, inc.  
Logicon RDA

Morrison Knudsen Corporation 
TRW Environmental Safety Systems Inc.  
Winston & Strawn 
Woodward-Glydo Federal Services
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Suitability Task Force 
Schedule of near-term activities

March 4 

March 16 

April 6 

April 29

Meeting to solicit input on options for 
addressing the applicability of 10 CFR 960 

Receive written input from March 4 
meeting 

Task force recommendation complete 

DOE position on the applicability of 
10 CFR 960

Civilian Radioactive Waste 
Management System 
Management & Operating 
Contractor

2/25/94 2
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10 CFR 960 Task Force 
Draft agenda for March 4 meeting

"* Welcome 

" Opening remarks 

"* Solicitation of additional options for 10 CFR 960 

"* Discussion 

"• Solicitation of pros and cons for each option 

"° Discussion 

"• Summary and closing remarks

Civilian Radioactive Waste 
Management System

2125/94 3Management & Operating 
Contractor

1..
4l



r 10 CFR 960 Task Force 
List of invitees for March 4 meeting I

"* Yucca Mountain Project Office 

"• Office of Civilian Radioactive Waste Management 

" Participants 

- Los Alamos National Laboratory 

- Livermore National Laboratory 

- Sandia National Laboratory 

- United States Geological Survey 

- M&O 

°Affected Units of Government

Civilian Radioactive Waste 
Management System 
Management & Operating 
Contractor

2,'25/94 4

N



Next Steps 

Development of a Site Suitability Methodology 

* Using the Early Site Suitability Evaluation as a model, the DOE will 
develop a plan for future interim evaluations of Site Suitability by 
August, 1994.  

o The Plan will include: 

W-A methodology for future interim Site Suitability evaluations.  

An assessment of the site characterization data that will be 
needed to complete suitability evaluations.  

- A schedule for future evaluations.  

Civilian Radioactive Waste 
Management System 
S.... . ..02!25194 5
Management & Uperating 
Contractor



STATUS OF THE LARGE-BLOCK TEST 

DALE G. WILDER 
TECHNICAL AREA LEADER 

LAWRENCE LIVERMORE NATIONAL LABORATORY 
LIVERMORE, CA 

(510) 422-6908 

TPO Meeting

2/25/94



"A Critical Issue..."

"...DOE's theoretical, untested 
understanding of the magnitude and 
consequences of..evaporation and 
condensation...of moisture...adjacent to the 
emplaced waste,..."

Sixth Report to the U.S. Congress and The U.S. Secretary of Energy, 
Nuclear Waste Technical Review Board, Dec. 1992



Issues requiring testing 
prior to ESF 

"• Validation test independent from those used for characterization 
(property values etc.) data, and developing or testing models.  

Developing and testing require "tweaking knobs" in the models to 
understand physics. For characterization the physics must be 
appropriate prior to testing.  

"° Early decisions based on model predictions (e.g., thermal loading, 
MPC, emplacement strategy) require incorporation in models of 
processes important to the outcomes. The models have not been 
adequately demonstrated.  

"• ESF test planning.  
Confidence in models used for planning of ESF tests, 

instrument and technique evaluation prior to ESF test, and 
evaluation of scaling effects



Justification for LBT 

"° Model confidence-building & testing separate of 
characterization & ESF monitoring 

"• 3-D characterization & monitoring 

"• Geochemical sampling 

"* Schedule demands



Strategy Using Large Block Test 
(2000) (2001) 

1194 1/95 1/96 1/97 1/98 1/99 1/00 1/01 

'LAD t .ILAPA 
Large 
Block 
Test 
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line Cooldown Test data

Long duration test 
(Performance Confirmation)

(6 yrs. heating, 6-12 yrs cooldown) /
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Large Block Test 
Goals: 

"* Initial validation of thermo-hydrologic models 
-- dehydration/rehydration 
-- heat transport (conduction/convection) 
-- condensate movement 

"• Initial validation of geochemical model 
-- characterize fractures before and after test 
-- geochemical sampling during test 

"• Monitor coupling of hydrological, geochemical, and 
geomechanical processes 

"* Monitor Geomechanical Responses 
-- fracture deformation and initiation



Large Block Test 
Goals (cont.) 

* Methodology-monitoring technique development 

-- Instrumentation 
-- Mini-prototype testing 

* Specific Questions 
- refluxing of water in the saturated zone 

- condensate drainage/shedding 

- effects of the coalescence of drying fronts on 
coupled processes



Test Scale Strategy

(see slide in 10/93 TRB presentation) 

Lab scale 

Block Scale 

In Situ 
ESF scale 
Combined location for large scale 
Repository scale
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Review of Status 

Test Concept and Location specifications completed 

Test Planning and Controls 
SIP Approved 11/93 
ESF Study Plan in final comment resolution 
Activity Plan in approval cycle 
QA grading of Activities 
Continuing planning meetings 
Work Orders, Job Packages, & Test Planning pkg on track 

Construction 
Benching and sump completed 
Sawing completed 2/25 
Test Frame under construction--June 
Accessories under design 
Vertical Boreholes completed 
Block support in design 
Foam construction support 
Excavation methods tested



Review of Status, cont.  

Characterization 
Fracture Mapping of surface completed 
Scoping test of saturation from surface samples completed 
Vertical boreholes logged-core samples selected 
Permeability Testing of Vertical Holes completed 
Neutron Gage Measurements of Vertical Holes completed 

analyses waiting on receipt of core 
Block samples collected for cutting penetration analyses 

Instrument Procurement 
Instrument development underway 
Instrument specifications and orders in prep 
DAS system orders placed 
Technical support identified--working on obtaining 

Scoping Calculations performed



Large Block Test, Run No. 2, x-z Model, 5-23-93
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Quality Assurance

Grading of 8 activities completed 

Activity 
LBT-01 Collect or Isolate Rock blocks 

LBT-02 Design & Fabrication of a Loading Frame 

LBT-03.1 Scoping Property Determination for 
Test Design & Planning Document 

LBT-03.2 Characterization of Blocks 

LBT-04.1 Scoping Laboratory Tests on 
Small Blocks 

LBT-04.2 Main Testing of the Coupled 
TMHC Processes 

LBT-05.1 Pre-Test Model Calculations 

LBT-05.2 Post-Test Model Calculations

Date 
4/1/93 

8/10/93 

9/23/93 

8/20/93 

9/20/93 

8/20/93 

8/20/93 

8/20/93

QA? 
No 

No 

No 

Yes 

No 

Yes 

No 

Yes



Test Control Logic Diagram
Site Cleaning & 

Selection 
(Work Order) LLNL Scientific Investigation Plan 

(SIP) NF-02 Rev. 0

! I I 

(JP#1) 

Site Preparation 

-Outcrop Excavation 
-Small Block Rock 
Quarrying 

-Vertical Drilling 
-Large Block Geophysical 
Logging 

-Large Block Isolation 
(Saw Cuts) 

-Trailer Setup

*4

Support Support Support Support 
Model Performance Repository ESF Design 

Development Assessment Design

Open & Assemble 
JP Information

Open & Assemble 
JP Information

(TPP T-93-3) 

Open & Assemble Test Planning 
Package & Job Package Information

*4
(JP#2) Phase II 

Test Construction 

-Excavation for Reaction Frame 
-Horizontal Drilling 
-Reatlon Frame Installation

(JP #3) 

Test Operation

(JP #4) 

Post Activity 
Excavation

! 7

--- l

1



Benching For Large Block Test

., Block

Sump

ESI 0/1 4/93DW#9-01



Sawing
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Block Characterization

Fracture Mapping 
Pole diagrams 
3-D representation

im-



151

124 1

EsMjgi94WWL#12-03

0 

2' 

4' 

6' 

8' 

10' 

12' 

14' 

16' 

18' 

20'

30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 0



YMP Large Block Test 
Preliminary Air Injection Test Results 

PERMEABILITY PROFILE FOR BOREHOLE N1 
101 ,

E) 10-1 

E 

-o 
-DO 

.• io 

0-2

Depth from template (ft)
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LBT Neutron Logging 

Hole E4, 12"d/20/93 .  
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Instrumentation 

"• Temperature Measurements 

"• Displacement Measurements 

"• Electrical Resistivity Tommography 

"• Acoustic Emissions 

"• Confinement Pressure and Temperature Control 

"* Heat Exchanger System Monitor and Control 

"• Assorted Geomechanical / Geochemistry Measurements



Calibration 

"• Plan to use EG&G/REECo calibration facilities 

• Traceable to NIST 

"• Concern over possible closures



Data Acquisition 

* 900 Channels 

* Using "Dual Benefit" approach 

* SMIDS

* LLNL Special Initiative under the Weapons Program
to digitize data and expand the networking capabilties 

EG&G support



Instrumentation 

•Temperature Measurements 

* Displacement Measurements 

* Electrical Resistivity Tommography 

- Acoustic Emissions 

-Confinement Pressure and Temperature Control 

- Heat Exchanger System Monitor and Control 

- Assorted Geomechanical / Geochemistry Measurements

Temperature Measurements 
- 340 channels measuring internal block thermal gradients 

-240 channels measuring outer surface boundary 
temperatures 

- 100 channels measuring geochemistry experiments 

-Ambient to 130 Degrees Celsius temperature range 

* +/- 1 Degree Celsius Accuracy 

-0.1 Degree Celsius Resolution 

-A new inexpensive Temperature sensor is being evaluated 

to replace the standard thermocouple. The Resistance 

Temperature Device (RTD) will provide higher accuracy 
and fewer instrumentation connections. The RTD requires 

no isothermal reference. In many locations a 'standard' 
conversion coefficient will return the required systematic 
accuracy.

Displacement Measurements 

-Three boreholes with four anchor locations 

- 12 data channels 

-Measurement maximum distance 4.5 meters 

-Resolution 0.1 mm 

- A new instrument technology is under development to 

incorporate laser distance measuring techniques to monitor 
rock displacements.

Electrical Resistivity Tommography 

-Noted here because of the implications on all other 
measurements 

-The DAS system must tolerate: 

-300 volts of switched DC current across the block 

-Transient current spikes from the ERT experiments



Acoustic Emissions 

- Noted here because of the implications on all other 
measurements 

- Transient acoustic recorders will be provided by others

Confinement Pressure Measurement 
and Temperature Control 

-Measurement of the pressure of confinement bladders 

- Estimated 40 channels 

.600 psig +/- 14 psig pressure range 

* Measure heat flux at block boundary 

*Control heaters to establish zero heat flux at block 

boundaries 

- Estimated 40 channels

Heat Exchanger System Monitor and 
Control 

-Serial computer interface 

- Monitor exchange fluid temperature 

- Establish set point temperature 

-Monitor temperature channels to calculate exchanger set 
point

Assorted Geomechanical / 
Geochemistry Measurements 

-Pore Pressure measurements 

* 10 channels 
* 50 +/- 0.5 psig 

-Humidity 

-25 channels 

.Geochemistry Sensors 

. 36 channels 

*Fracture Movement Monitors 

-To Be Determined



Data Acquisition System 

-Computer Processor System will be the SMID System 
developed in support of the LLNL Containment Program.  

"* Multitasking DEC processor can handling simultaneous 
control and monitor operations 

"* Graphical interfaces requires minimum operator training 

- Power fail and recovery capabilities are built in 

"* Highly modular with ethemet support to LLNL 

"* Rewriteable Optical Disk provides flexibility, size, and 

reliability to the data archives system 

- File transfer system is compatible with desktop Macintosh 
applications 

- Data base will support instrument tracking and engineering 
conversions 

- Pass word protected for data security

Front End Hardware 

"* Hewlett Packard relay scanner system provides channel 
isolation from ground loops as well as protection from the 
ERT experiment 

" Extemal Digital Multimeter provides system configuration 
flexibility 

- Interchangeability with minimum downtime 

- Rotation of multimeter for calibration 

-Simple upgrades with new requirements and accuracy

Data Acquisition 

-900 Channels 

-Using "Dual Benefit" approach 

*SMIDS 

- LLNL Special Initiative under the Weapons Program 
to digitize data and expand the networking capabilties 

.EG&G support

Calibration 

- Plan to use EG&G/REECo calibration facilities 

-Traceable to NIST 

* Concern over possible closures
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Figure 25. Vertical temperature profile (a) and liquid saturation profile (b) along the midline of the large-block test 
with 5 300-W heaters and a bulk permeability of 280 millidarcy at t = 91.7 days.
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Figure 24. The preliminary result of the pre-test model calculation of the 
moisture distribution in a square column model.
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ABSTRACT 

The radioactive decay heat from nuclear waste packages 
may, depending on the thermal load, create coupled 
thermal-mechanical-hydrological-chemical (TMHC) 
processes in the near-field environment of a repository. A 
group of tests on a large block (LBT) are planned to 
provide a timely opportunity to test and calibrate some of 
the TMHC model concepts. The LBT is advantageous for 
testing and verifying model concepts because the boundary 
conditions are controlled, and the block can be characterized 
before and after the experiment. A block of Topopah 
Spring tuff of about 3 x 3 x 4.5 m will be sawed and 
isolated at Fran Ridge, Nevada Test Site. Small blocks of 
the rock adjacent to the large block will be collected for 
laboratory testing of some individual thermal-mechanical, 
hydrological, and chemical processes. A constant load of 
about 4 MPa will be applied to the top and sides of the 
large block. The sides will be sealed with moisture and 
thermal barriers. The large block will be heated with heater 
in boreholes and guard heaters on the sides so that a dry-out 
zone and a condensate zone will exist simultaneously.  
Temperature, moisture content, pore pressure, chemical 
composition, stress and displacement will be measured 
through out the block during the heating and cool-down 
phases. The results from the experiments on small blocks 
and the tests on the large block will provide a better 
understanding of some concepts of the coupled TMHC 
processes. The progress of the project is also presented in 
this paper.  

I. INTRODUCTION 

A major concern for the disposal of high level nuclear 
wastes in deep geological formations is the quantity and 

quality of water (both liquid and vapor) that may contact 
waste packages. The Yucca Mountain Site

Characterization Project (YMP) is investigating the 
Topopah Spring tuff at Yucca Mountain, Nevada, for its 
suitability as a host rock for the disposal of high level 
nuclear wastes. The host rock at the potential repository 
horizon is a partially saturated, fractured, densely welded, 
nonlithophysal tuff. Work to date suggests that the host 
rock at the potential repository horizon has a mean matrix 
porosity of 14% and a mean water saturation of 65%.1 
Therefore, the pores of the host rock are filled with both air 
and water.  

The expected development of the near-field 
environment in a repository is discussed in the next two 
paragraphs. The radioactive decay heat from waste 
packages will increase the temperature in the rock mass in 
the near field of the repository. The temperature in the 
rock mass depends on the thermal load in the repository.  
Results from a heater test in G-Tunnel, Nevada Test Site2 

and model calculations 3 indicate that, above an areal power 
density (APD) threshold, the near-field environment of a 
nuclear waste repository will consist of a boiling/dry-out 
zone and a condensate zone. The rock in the near field will 
be subject to thermal loading that may change the fracture 
porosity and connectivity. Laboratory studies4 and a field 
investigation 5 indicate that fractures are the main flow path 
for vapor/steam. Most of the water vapor will condense 
where temperatures are sufficiently low. A region of 
increased saturation is expected to form adjacent to and 
outside of the dryer region due to this condensation. In 
regions above the heater, for example, the drainage water 
may be evaporated, flow upward, be condensed, and flow 
downward again (refluxing).3 In regions to the sides of the 
heaters, the condensed water may be shed.6 In the 
condensate region and in the refluxing zone, rock-water 
interaction may occur. And the rock-water interaction will 
cause dissolution and re-deposition, which, in turn, will 

affect the movement of fluids within the rock mass.7,8,&9
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These coupled thermal-mechanical-hydrological-chemical 
(TMMHC) processes have to be understood before models can 
provide meaningful description of the near-field 
environment and predictions of the quantity and quality of 
water in me waste package environment.  

Experiments are being designed to test, verify, 
calibrate, and validate some model concepts of the TMHC 
processes in the laboratory and in the field. A logical 
experimental sequence begins with experiments on small 
laboratory scale cores (usually a few centimeters in size), 
continues with laboratory experiments on small blocks (of 
a few tens of centimeters in size) and field experiments on 
large block (a few meters in size), and ends with in situ 
field experiments in Exploratory Studies Facility (ESF) 
(several tens of meters in size), as shown in Figure 1.  
Laboratory tests on small samples of intact rock and 
samples with single fractures are being conducted to test 
and develop conceptual models, such as dehydration and 
rehydration behavior, vapor diffusion, and liquid water 
imbibition, under controlled boundary conditions. Larger
scale tests that can incorporate more inhomogeneities, such 
as fractures, are needed to confirm and validate conceptual 
and numerical models. Eventually, in situ field tests in 
ESF will be performed to confirm models that will be used 
to predict the performance of an entire repository. Some of 
the tests shown in Fig. 1 may be performed concurrently.  
This paper presents the progress to date of the large block 
test (LBT). The LBT is designed to study some of the 
TMHC processes under controlled boundary conditions.10 

Therefore, it will provide a better and timely understanding 
of some concepts related to the coupled TMHC processes.  

II. PURPOSE AND OBJECTIVES OF THE LBT 

The LBT is designed to create controlled boundary 
conditions so that some of the coupled TMHC processes 
can be observed and some conceptual models can be tested.  
We will make observations on: 1) dominant heat transfer 
mechanism, 2) coincidence (or lack thereof) of the dry-out 
zone and the boiling-point isotherm, 3) re-wetting of the 
dry-out zone and the cooling of the region, 4) refluxing of 
the condensate water above the heated zone, 5) the effect of 
rock-water interactions and the thermal-mechanical 
processes on the movement of fluid.  

The LBT will provide tests on a block of rock which 
is closer in scale to the repository than previous heater test 
blocks,11 will be able to be characterized from five exposed 
surfaces and multiple boreholes, and will be dismantled 
after testing for further characterization, especially for 
studying rock-water interactions. The LBT will also 
provide an opportunity for testing the performance of waste 
package materials in the thermal-hydrological-chemical 
environment of the block.

The LBT is expected to meet three objectives: 
1) It will improve understanding of the coupled TMHC 

processes included in models that predict the long-term, 
near-field performance of a nuclear waste repository.  

2) It will provide preliminary data for the development 
of those models, which will be more rigorously tested 
under full Quality Assurance controls in the EBSFT.  

3) It will develop and evaluate measurement systems 
and techniques to be used in the EBSFT.  

The LBT will not replace the EBSFT. Neither will it 
simulate the in situ conditions in a repository, such as 
mechanical stresses, mineralogical composition on fracture 
surfaces, etc. Therefore, the evaluation of testing 
methodology and instruments will be at risk because the 
instruments will not be in the environment expected to 
exist in ESF. The LBT will not simulate emplacement 
modes either.  

IIl. DESCRIPTION OF THE LBT 

The LBT consists of two parts: (1) laboratory tests on 
small blocks of intact rock and blocks with single 
fractures, quarried from the region adjacent to the large 
block, to study the thermal hydrological, mechanical, and 
chemical processes and (2) an attempt at integrated 
macroscopic simulation and evaluation of the coupled 
TMHC processes in a large block.  

A. Block Size Determination and Site Selection 

A block size is chosen to be at least 3 m on each side 
and at least 4.5 m tall. The dimensions were determined by 
applying similar criteria that will be used for the EBSFT, 
that sufficient number of fractures are included in a test 
region12 and that it allows for a zone of condensate to form 
above the coalesced boiling front above heater zone. If 
fracture densities at Fran Ridge are similar to those in the 
potential repository horizon, a block of about 3 m on a 
side will include at least 10 fractures.  

Pre-test calculations have been performed for a block 
with five horizontal heated holes, each containing a 2.44
m-long, 300-watt heating element, spaced by 0.61 m in a 
horizontal plane located about 1.5 m from the bottom of 
the block. The result shows (see Figure 2) that a dry-out 
zone of about 0.75 in immediately above and below the 
heater plane can be generated after full-power heating for 
about 4 months with adiabatic conditions on the sides and a 
constant 20"C on the top. The maximum temperature 
attained is about 135"C. A condensate zone about 1.25 m 
thick will exist adjacent to the dry-out zone. We expect 
that condensate refluxing may occur along fractures in the 
condensate zone above the heater plane. Based on these a 
block size of 3 m square and 4.5 m tall is determined.

nr _*_



While a larger block would be desirable, the thickness of 
load-retaining frame plates becomes excessive for blocks 
greater than 3 m in size.  

A site at Fran Ridge was selected for the large block.  
Three considerations were applied in the site selection: the 
rock type, fracture characteristics, and accessibility. The 
rock type exposed at Fran Ridge is the same as the densely 
welded, fractured, Topopah Spring tuff just below the 
lithophysal/nonlithophysal contact. The fracture density, 
as observed on the outcrop, is at least one fracture per 30 
cm. Both of these two characters meet the criteria for a 
large block site. An outcrop at the southeastern end of 
Busted Butte, just south of Fran Ridge, was also inspected.  
The rock type at the Busted Butte site is closer to that at 
the potential repository horizon, and the fracture density is 
also similar. But the accessibility of the Fran Ridge site is 
superior to the Busted Butte site. Figure 3 shows the 
location of the Fran Ridge site. The large block is located 
north of Pit #1 of the US Geological Survey Fracture 
Mapping site.  

B. Isolation of the Large Block 

A belt saw will be used to saw four vertical slots that 
will form the boundary of the large block. The rock 
surrounding the block will be excavated, so that a 3 x 3 x 
4.5 m block will be free standing, as shown in Figure 4.  

The techniques of using a belt saw in the field have 
been developed by Sandia National Laboratories at 
Albuquerque, New Mexico. A preliminary sawing using a 
2 m-long cutting bar was very successful. A commercial 
belt saw with a 4.9 m-long cutting bar will be used to saw 
four vertical slots. Each slot will be about 3 m long, 4.9 
m deep, and about 4.4 cm wide. In order to use the belt 
saw, a work area of about 12 x 12 m will be leveled to 
within 15 cm. A wall of about 4.9 m in height will be 
created roughly parallel to one of the sides of the block, as 
shown in Figure 5. Controlled blasting was used to level 
the work area. The block location was chosen, based on 
the fracture distribution and configuration. In deciding the 
block location, the stability of the block after the sawing 
and excavation was the main concern.  

Pre-test model calculations indicate that the bulk 
permeability of the block should be at least 10-15 M2 in 
order to create a dry-out zone by heating from the heaters 
within the block. Air injection tests were conducted after 
the first vertical hole was drilled. The results indicate that 
for most parts of the block (in term of depth) the 
permeability is above 5 x 10-15 m2 (5 milidarcy).  

After all 17 vertical holes were drilled, neutron logging 
was conducted in some of the holes to estimate the 
moisture content in the block. Neutron logging will be

performed later at various stages of the block preparation to 
estimate the initial moisture content of the block before the 
experiment starts. According to pre-test model 
calculations, a water saturation level of at least 50% by 
volume is required in order to maintain condensate 
refluxing. Water may be added to the block if its initial 
moisture content is not enough.  

A sawing procedure has been developed to minimize 
the adverse effect of sawing on the integrity of the block 
(see Job Package JP-93-10, YMP). Dunnage bags will be 
put in the slots during the sawing to protect the block, if 
necessary. The sawing will start from the previously 
described high-wall (Fig. 5) so that the water carrying the 
cuttings can be drained. After the sawing, the rock 
surrounding the block will be excavated. Mechanical 
excavation methods will be used to remove the rock near 
the block. The block will be supported as the excavation 
progresses. Some small blocks of rock, about 30 cm in 
size, will be collected from region adjacent the large block 
for laboratory tests.  

C. Characterization of the Block 

The large block will be characterized as completely as 
possible. The distribution of fractures, mineralogical 
composition of the matrix and the fracture coating, 
mechanical and hydrological properties, and the initial 
moisture content will be characterized. The fracture traces 
on the five surfaces and on the drill cores from the 
instrument holes will be used to determine the distribution 
of fractures within the block. The coating on the fractures 
extending beyond the block will be analyzed, so that the 
mineralogical composition of the coating on the fractures 
within the block can be inferred. The properties of the 
matrix to be determined include porosity, permeability, 
moisture retention curves, electrical resistivity vs moisture 
content, stress-strain curves, and acoustic wave velocity.  
The initial moisture content of the block will be 
determined using neutron logging.  

D. Tests on Small Blocks 

Blocks of Topopah Spring tuff collected during the 
excavation will be used for laboratory experiments to 
investigate thermal-hydrological, thermal-chemical, and 
thermal-mechanical processes. Blocks of the tuff with 
sizes up to several tens of centimeters will be machined 
that can be joined together to form block-assemblies 
containing a single saw-cut with controlled aperture.  
Blocks with a suitable natural fracture will also be used.  
One block assembly will be used at a time for the 
experiment. These experiments include: fracture flow vs.  
matrix imbibition as a function of the fracture aperture, 
one-dimensional imbibition and dehydration, condensation



along fractures, and geomechanical responses to heating.  
The following paragraphs contain greater detailed 
explanations of these experiments.  

For the fracture flow vs. matrix imbibition 
experiment, water will be applied to a fracture, and the 
wetting front will be determined both along the fracture and 
in the matrix by using electrical resistivity tomography 
(ERT)4 and x-ray tomography. 13 ,14 The experiment will 
be done for various fracture apertures and various initial 
moisture contents, at room temperature, elevated uniform 
temperature, and under a thermal gradient. Water that 
flowed through the fracture will be collected for chemical 

analyses to determine pH; CI1, HCO3", F-, Si, Na, and K.  

The fracture surfaces will be examined before and after the 
experiment for evidence of rock-water interaction.  

In the one-dimensional imbibition experiment, a block 
assembly with controlled fracture aperture will be brought 
in contact with water at one end of the fracture. The 
experiment will be conducted at elevated temperatures. The 
moisture distribution will be determined using ERT and x
ray tomography. The imbibition direction will either be 
against gravity, with gravity, or perpendicular to gravity.  

There are three types of experiment in the 
investigation of the dehydration process: one-dimensional 
dehydration in both intact and fractured samples and 
condensation of vapor along a fracture. In the first two 
experiments both intact blocks and block assemblies with 
controlled fracture aperture will be used. The sample will 
be sealed with a moisture barrier on all of the outside 
surfaces except one side, which will serve as the moisture 
exit from the sample. A sample with known initial 
moisture content will be heated from the end opposite the 
open end. Temporal and spatial distributions of 
temperature, moisture content, and pore fluid pressure will 
be monitored. In the experiment to investigate 
condensation along a fracture, a thermal gradient will be 
maintained in the sample so that condensation along the 
fracture can occur. ERT and x-ray tomography will be used 
to monitor the moisture distribution in the sample. The 
fracture surfaces will be examined before and after the 
experiment for evidence of rock-water interactions.  

For the study of thermal-mechanical responses, a block 
of intact or fractured rock will be put under constant triaxial 
loads and heated either uniformly or from one end. Stress
strain curves will be determined. Displacement of the 
matrix and across fractures during the heating phase will be 
measured. Acoustic emissions will be monitored to detect 
thermal fracturing. The fracture surfaces will be examined 
before and after heating for evidence of changes in the 
fracture properties.

E. Large BlockTests of the Coupled TMHC Processes 

Tests in the large block will be used to investigate the 
na-cscopic phenomena of the coupled TMHC processes 
that are affected by multiple fractures, fracture connectivity, 
scale, and matrix heterogeneities. The large block will first 
be characterized for its fracture intensity and configuration, 
as described earlier. Horizontal heater boles and instrument 
holes will be drilled. Figure 6 shows the instrument holes 
and heater holes in the block. Instruments will also be 
installed outside the holes. Installation of instruments, 
data acquisition, test procedures, and data analyses will be 
discussed next.  

1. Installation of Instruments. Resistance temperature 
devices (RTD) will be used to measure temperature in the 
block. A bundle of RTDs will be grouted with cement in 
temperature holes that are 3.8 cm in diameter. Some of the 
RTDs will be put in thin-walled stainless steel tubes so 
that they can be calibrated or replaced during the test. The 
Rapid Evaluation of K and Alpha (REKA) thermal probe, 
to be used to determine the thermal conductivity and 
thermal diffusivity, 15 will also be installed in some of the 
temperature holes. Extensometers, displacement 
•ransducers, svess transducers, and acoustic emission 
transducers will be either grouted or mounted on a 
SEAMIST membrane in the geomechanical holes (both 7.6 
and 3.8 cm in diameter). Humidity sensors (including 
resonant cavities and Humicap) and pressure transducers 
will be installed in a packer system in the moisture content 
hole (7.6 cm in diameter). The moisture content hole will 
also be used to measure air permeability. Microelectrode 
array sensors will monitor pH, Eh, Cl-, and water 
sampling discs will be mounted on the outer surface of a 
SEAMIST membrane and pushed against the wall in the 
geochemistry holes (both 7.6 and 3.8 cm in diameter).  
Coupons of the waste package material, such as carbon 
steel and copper, will also be instrumented with the 
chemical sensors and put in the geochemistry holes. The 
neutron logging holes (3.8 cm in diameter) will be kept 
open by using a Teflon tube liner . The annular space 
between the liner and the borehole wall will be sealed with 
cement grout. One 2.44-m-long, 300-watt heating element 
will be installed in each heater hole (3.8 cm in diameter).  
Coupons of the waste package material will be put in the 
heater holes. The opening of the heater holes will be 
plugged to prevent heat loss and develop a hydrological 
sink. ERT electrodes will be grouted in the ERT holes 
(both 7.6 and 3.8 cm in diameter).  

In addition to the instruments in the holes, the 
following devices will be mounted on the block surfaces: a 
temperature control/moisture collecting system at the top, 
and ERT electrodes, acoustic transducers, and guard heaters



on the sides of the block. The guard heaters will be used to 
maintain a boundary condition as close to adiabatic as 
possible.  

Aftr installation of the instruments and heaters, the 
block will be sealed with thermal and moisture barriers on 
its four side surfaces. Flat jacks will be used as a loading 
device on the top, and bladders will be used to load the 
sides. The prefabricated load-retaining frame will be 
assembled around the block section by section. The 
electrical wires of instrument and high-pressure lines will 
be brought out through pre-drilled holes in the load
retaining frame and also through trenches under the frame.  

2. Data Acquisition. There are two data acquisition 
modes: automated data acquisition by a data acquisition 
system (DAS) and individual data acquisition. The data to 
be acquired by the DAS include temperature, pressure, 
displacement, wattage, voltage output from chemical 
sensors and Humicaps, etc. Data to be collected 
individually include neutron logging, REKA, resonant 
cavity, acoustic emission and velocity, ERT, and air 
permeability. Water sampling will also be conducted 
manually.  

3. Test Procedures. The DAS will start collecting 
data at least one week before loads are applied to the blociL 
The DAS will continue throughout the test duration. In 
the preload period at least one set of the manual data will 
be obtained. Then the block will be loaded with a peak 
stress of about 4 MPa. both vertically and horizontally, at 
ambient temperature. At least one set of the manual data 
will be acquired when the block has reached an equilibrium 
to the loads. Also in this period, at least one set of stress
strain curve of the block will be obtained. Then the heaters 
within the block will be energized at full power for at least 
6 months, followed by a natural cool-down period, in 
which the heaters are turned off. The block is considered 
cooled when its maximum temperature decreases to within 
5'C above the ambient temperature. The natural cool-down 
phase may take several months. During the heating phase, 
the temperature at the top of the block will be maintained 
at about 80"C. Pre-test model calculations indicate that the 
maximum temperature in the heater zone will be about 
135'C. One of the criteria for determining the heating 
duration, the maximum temperature, and the temperature at 
the top of the block is to establish a dry-out region, a 
condensate region, and a relatively undisturbed region 
simultaneously in the block for at least 2 months, so that 
enough data and samples can be acquired. During the 
heating phase, a constant load will be maintained on the 
block. The manual data and water samples will be 
collected every two weeks. Vapor that exits the block will 
be collected for measuring its amount and chemistry. The

external loads on the block will be released after the block 
is cooled.  

After the test the block will be mechanically 
dismantled so that the fracture surfaces and some portions 
of the matrix can be examined for evidence of chemical 
processes and alterations due to the heating and cooling.  
Instruments that can be recovered will be re-calibrated.  

4. Data Analyses. Data reduction and analysis will 
begin when the data are available and will continue 
throughout the testing duration. The chemical effect of all 
man-made materials on the test will be studied and included 
in the data analyses.  

Post-test model calculations will also be performed to 
analyze the test results. In this case V-TOUGH and NUFT 
will be used to model thermal-hydrological processes. The 
results of this experiment will also be used for model 
concept development and to verify model calculations using 
thermal-hydrological-chemical codes, such as EQ3/6, 
BASIN II, and PRECIP. A thermal-mechanical model, 
such as Fast Lagrangian Analysis of Continua (FLAC), 
will be used to analyze the observed thermal-mechanical 
responses. A physical model will be set up to interpret the 
coupled processes.  

IV. CURRENT STATUS AND DISCUSSION 

The load-retaining frame is expected to be delivered in 
the middle of May 1994. All scientific planning 
documents of the LBT are in place. All vertical instrument 
holes have been drilled. Air injection tests indicate that 
the permeability of the block will be sufficient for 
generating a dry-out zone in the time frame of the 
experiment, based on the pre-test model calculations.  
Sawing of the block will start in early January of 1994. A 
tentative schedule is shown in Figure 7.  

The information obtained so far indicates that the LBT 
will provide an earlier (relative to EBSFT) opportunity for 
testing some numerical models used to understand the 
coupled TMHC processes. For model calibration and 
verification, the LBT has advantages over in situ field 
testing in that the experimental conditions can be better 
controlled, there is easier three-dimensional accessibility to 
the test region, and the test region (the block) can be better 
characterized both before and after the testing.  
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- May 3, 1991, American Nuclear Society, La Grange 
Park, IL, pp. 988-993. (NNA.910523.0105) 

10. Lin, W. (1993), Technical Basis and Programmatic 
Requirements for Large Block Testing of Coupled 
TheImal-Mechanical- Hydrological-Chemical Processes, 
Lawrence Livermore National Laboratory, Livermore, 
CA, UCRL-ID-l 12834 

11. Zimmerman, R. M., and M. K. Blanford (1986), 
"Expected Thermal and Hydrothermal Environments 
for Waste Emplacement Holes Based on G-Tunnel 
Heater Experiments," in 27th U.S. Symposium on 
Rock Mechanics, H. Hartman, Ed., (Society of 
Mining Engineers, Inc., Littleton, CO), pp. 874-882.  
NNA.891212.0018.  

12. Wilder, D. G. (1993), "Alternative Strategies -- A 
Means for Saving Money and Time on the Yucca 
Mountain Project," in High Level Radioactive Waste 
Management, Proceedings of the Fourth Annual 
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26-30, 1993, American Nuclear Society, La Grange 
Park, IL, pp. 1263-1270, also Lawrence Livermore 
National Laboratory, UCRL-JC-1 11652.  
(NNA.930224.0019) 

13. Foltz, S. D., V. C. Tidwell, R. J. Glass, C. A.  
Kelsey, and R. R. Eaton (1992), "An Experimental 
Investigation of Matrix Interaction on Fracture Flow," 
EOS Transactions, 1992, Fall Meeting, American 
Geophysical Union, San Francisco, CA, December 
7-1, p.2 2 3 . (Abstract-readily available) 

14. Tidwell, V. C., and R. J. Glass (1992), "X-ray and 
Visible Light Transmission as Two-dimensional, Full
field Moisture-sensing Techniques: A Preliminary 
Comparison," High Level Radioactive Waste 
Management. Proceedings of the Third International 
Conference. April 12-16, 1992, American Nuclear 
Society, La Grange Park, IL, and American Society of 
Civil Engineers, New York, NY, pp. 1099-1110.  
(NNA.930205.0015) 

15. Danko, G., and P. F. Mousset-Jones, (1991), "A 
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Las Vegas, NV, April 28-May 3, 1991, American 

Nuclear Society, La Grange Park, IL, pp. 555-563.

r aC•



Tam"n T.IgI u. ScI edi I 
IonI anFId 

Figure 1. Logical testing sequence leading toward license 
application and confirmation of a repoitory

I 
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Figure 2. The preliminary result of the pre-test model 
calculation of the moisture distribution in a 
square column model.

Figure 4. Diagram showing the block and its 
surrounding area.

Figure 3. Location of the Fran Ridge Site.
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CONCEPUTAL MODEL 
OF SATURATED-ZONE 

FLOW SYSTEM 

Richard R. Luckey 

U.S. Geological Survey 
Las Vegas; February 25, 1994

Richard A. Luckey, U.S, Geological Survey
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ORGANIZATION 

Background of Conceptual Model Report 

u Hydrologic Units 

uw Large Hydraulic Gradient 

u Vertical Gradients 

uw Progress

Richard R. Luckey. U.S. Geological SurveyTPO Meeting, Feb. 25. 1995



BACKGROUND
HISTORICAL CONCEPT (CIRCA.  

ý "Intermediate Model" 

uw Level I! Milestone P-932 
• C-Well Testing Completed 
• Large Hydraulic Gradient Characterized

1986)

0 Seismic Line and G-5 Defined Deep Geology 

U: "Road Map" to Complete SZ Site Characterization

Richard R. Luckey. U.S. Geological SurveyTPO Meeting, Feb. 25, 1995



BACKGROUND 
EVOLVED CONCEPT (CIRCA. 1993) 

w SIP's and Study Plans Came Along 

1 Site Characterization Delayed 

uw Pre-"Preliminary Model" 
0 Milestone Date NOT Moved 
0 "State of Knowledge" Still Report in Order 
• Conceptual Model Evolving

Richard R. Luckey. U.S. Geological Survey
TPO Meeting. Feb. 25. 1995



CONCEPTUAL MODEL REPORT 
MAJOR ToPics 

o Hydrologic Units 

u Potentiometric Surface 

Hydraulic Data 

SHydrochemical Data 

Paleohydrology 

Uncertainty/Future Needs

Richard R. Luckey, U.S. Geological SurveyTPO Meeting. Feb. 25. 1995



CONCEPTUAL MODEL REPORT 
DOES NOT PRESENT 

uw Numerical Model 

u> Model Grid 

u Model Boundaries 

uw Code Selection

Richard R -uckey. U S. Geological SurveyTPO Meeting, Feb. 25, 1995



HYDROLOGIC UNITS 
DEFINITION

Upper Yucca Mountain 

Upper Yucca Mountain 

~ Lower Yucca Mountain 

Lower Yucca Mountain 

~ Carbonate Aquifer

Volcanic Aquifer 

Confining Unit 

Volcanic Aquifer 

Confining Unit

w Some Link to Stratigraphic Units 

rwSome Link to Thermal/Mechanical Units

Richard R. Luckey, U.S. Geological SurveyTPO Meeting, Feb. 25, 1995



HYDROLOGIC UNITS 
COMPARISON OF UNITS 

i Upper YM Aquifer 
0 Densely Welded Topopah Spring 

u Upper YM Confining Unit 
* Basal Vitrophere of Topopah Spring 
* Calico Hills 
* Uppermost Prow Pass 

uw Lower YM Aquifer 
0 Crater Flat Tuff (Prow Pass, Bullfrog, Tram) 

u Lower YM Confining Unit 
• Bedded Tuffs, Lavas, and Breccia 
* Lithic Ridge Tuff 
• Older Tuffs and Flows 

u Carbonate Aquifer

Ribchard R. Luckoy. U.S. GeologicaI SurveyTPO Meeting, Feb. 25, 1995



LARGE HYDRAULIC GRADIENT 
(ROBISON, 1984)

Richard R. Luckey. U.S. Geological SurveyTPO Meeing, Feb. 25. 1995



LARGE HYDRAULIC GRADIENT 
ALTERNATE CONCEPTUAL MODELS 

,• No Big Deal Model 
SHFlow is in Calico Hills 
• Calico Hills is Tight Elsewhere on NTS 
* Tight => Large Hydraulic Gradient 

uw Drain Model (Fridrich and Dudley) 

• Buried Graben Under Northern YM 
* Northern Boundary Fault Drains Water to Carbonate Aquifer 
* Supported by Gravity and Aeromagnetic Data; Supports Low Heat 

Flow Beneath YM 

uw Semi-Perched Model (Ervin and Luckey) 

• Trying to Contour Two Different Surfaces 
• Upper YM Volcanic Aquifer to North 
* Lower YM Volcanic Aquifer to South 

• Water Levels in Upper YM Confining Unit Difficult to Interpret

RFchard R. Luckey, U.S. Geological SurveyTPO Meeling. Feb. 25, 1995



VERTICAL GRADIENTS 
DATA 

~ Measured at Ten Sites 

oR Both Upward and Downward 
* Downward at b#1, G-4, H-1, H-6 
• Upward at c#3, p#1, H-i, H-3, H-4, H-5, H-6, J-13

Note H-1 and H-6 on both lists

Varies from -0.1 meter to > 50 meters

Richard R. Luckey. U.S. Geological SurveyTPO Meeting, Feb. 25, 1995



VERTICAL GRADIENTS 
GENERALIZATIONS

F Definite Upward at p#1 between Carbonate Aquifer and

Lower YM Aquifer 

uý Hint of Upward at J-13 between Lower and Upper YM 

Aquifers 

~ Both Upward and Downward within Lower YM Aquifer 

uw Definite Upward between Deep Lower YM Confining 

Unit and Lower YM Aquifer

Richard R. Luckey. U.S. Geological SurveyTPO Meeting, Feb. 25, 1995



VERTICAL GRADIENTS 
DEEPEST POTENTIOMETRIC LEVELS 

116-27'30'' 

ii \+"• 'Lower Yucca Mt. Confining Unit 
16+ and Carbonate Aquifer

Richard R. Luckey, U.S. GeoloIgcal SurveyTPO Meeting. Feb. 25. 1995



PROGRESS 

vý Report Now Being Written 
• 75% of Sections Completed 
• 50% of Sections Integrated 
• Currently 100 Draft Pages; Expect 20-25 More 
• Author Group Review Starts 3/18 

u Goal -- Technical Review by 3/31/94 
• Optimistic, But Attainable 
* Tied to DOE Preliminary Model; Slipped 12 Months 
• No Need to Slip this Report 12 Months

Richard R. Luckey. U.S. Geologkial SurveyTPO Meeting, Feb. 25, 1995



: jArAckelea names bxE= inmIdUALS wtLo havc bc= mviml but LmA woGmed-

PROGRESSING FROM CONCEPrUAL MODEIS OF GAS (MLCTLAnON 
iN -.rmE vADosE zom iu coNywrAr cuARAvrKRx7A1T0N 

A SC3ENTMC ROUWrAB= DnEMCTION ON TUCCA MOUNTAnq P?,ýý CONTRqUrrY 

Spwm)red by the Yu= Mountaim Affeded Units of Lc.-rd G.--, ==tmd 

januM 26 smd 27, 1W3 - 11mm and Mack Carkr - Las Vega, Nevaft 

PRELEKMRY A 

Junuary 26th - WedneAff 

12:30 pm i. rfrRolitrnoN

Les Bradftw GXYC COUM) 
PU Ntedzjeh1i-F&b= - Famlim" 
Mal Murphy g-am PoweU Spe=s Labetsky)

Welcrmm and Rms. far Conv=W Worhhop 

Worbhop ftaiibýcn and Growd Rdes 
Ga Ps*way Regd2tory Condderadow

A.  
B.  
C.

IL WHAT AM TM PAPLAWMERS OF THE 19WR?1:00 Pm

Qui Jobnson 
Willim Ford 
[R3m D.Tm (ID0101131AM11 
gtkh vm Konyncnburg (LLNL)j

Statc of Ncvada 
,Nucleu RegaWM COMmissbn 
Dcpzrm= of EwW 
Ra&omxli&s TrBnVGrmble iu ON-Ph=

A.  
B.  
C.  
D.

2:15 pm Im WHAT is aLmMALLY EMWN ADOUr Gm FLOW Pm2fmHNA AT MMA m0u.NTAur

Blow* Wah: Inimpretadom ad Gas compositicin 
Fm= density dmtrib== b'vld=e. Sl=grJPhY and Smc=e 

Th=g Slpa= of Moist Air Disebargc at Land Sm*=

A.  
B.  
C.

CO-CmVener. M=V NfifEk (Nfiffik and A-4sociates) 
Mik Charnack (TJSGS)

CbarHe Peteis (USC-S) 
lZiric gpengler (EJSGS) 
Ed Weelm (USGS)-

P=tl: Larry Anna (USGS) 
(Alan Flint (VSQ5)1 
Cady Jolinscm (MScO)

Yým cff Futsr DAY5:30 =

Janmarv 27th - 7rbmkdff 

8--30mu 13L WHAT ARE NUMMCALMIDDEL MUMMEM 

A. Boundary Candidons and ParmneUr Requhtmem 

B. Pre and Pon Emplacemmit RcInmiLmy Modcling R=ju&ý 

ConTener. Do= Chesnut (I.LNL)

[Ben RomiJoe Gotgleb 0Aq)oW SaftWI 

Ed Pmmn (S-Cdwbd) 
G=gc Zwolosh (LAINQ

Pmel: Bo Bodevarimn (LBNL) 
Tom Buschck (LLNL)



Versi= 1116194 

11-002M IV.  

A. Dambase SOMWJMC4bDdD1O9iCS 
1. &.tg P3 =VostftoWcbstn-but= (tsotooe and geochemical datý) 

2. N=nl PS 4LV-bnC (thmmW cvklc=) 
3. C-n&Od P=M= M= MRMM (DPM aW closed va s4u"M) 
4. Rqwsi=Y scale b0mlarY wmdý (=sfWý and ===a' con") 

]3. Distý vema UmEwbed S3ý Fidd DM ftmgil 
1. Reposbmy scale tesý 
2. Local scale Usdng 

C....r. Dave Cox (Advanced Rmu= lw=miamal) 

Panch Tom Busdwk (11-NL) Gary IAQm (USW 
.Tm Dhv= (DOP Marty Mifffin (Mifffin nnd Associam) 

Cody lobrison (M&O)) Ed Paerson (S-Cubed) 

[&ý RUMCU (WC)l 

12;00 pm Lux= 

1:30 pw M FMD DATA AM SMATM= PW"-""Y FOR CnARACMRMZA77ON AND LICMSENG (Cun't) 

3:30 put V. SLTMALRY PAPF-r-431ONS 

A. WbU iS RC91Y IMPOrm= w Know? 
B. WInt = bt dC=miwd? 

1. Boundwy Condifionir! 
2. Nonvil Undismibed Gas Dbtribud0n? 
3. Fn=watir- Pw=abMtY/Eff=&C Porow- Tvnneling Proceeds as 

C. wM pneumatic Contkray Data Impor-at to Lj=sing Be Lost if 
0==tty Plamed? 

D. WhaL If 2W. adftOnsl mrfaýbacd 'e"$ are .. dd? 

Diwwdm Facffltqtnr- Phu 
Techow 10;M Cimmeaflom U=ry Ramspuft (TRW)] 

p..tjcjP8RW ,%n COnve=-5. pamelims and Wml3hop Aftýý,-,-,

5:0OPM r"WOFWORKMOr



UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINOTON, D.C, 059U-O.O1

ENCL0SU7,E 3A

'AV 21 13f4

MEMORANDUM FOR: 

FROM: 

SUBJECT: 

DATE: 

TIME;

LOCATION:** 

PURPOSE:

C. William Reamer, Acting Director 
Repository Licensing and Quality Assurance 

Project Directorate 
Division of High-Level Waste Management 

Charlotte Abrams, Senior Project Manager 
Repository Licensing and Quality Assurance 

Project Directorate 
Division of High-Level Waste Management 

FORTHCOMING NUCLEAR REGULATORY COMMISSION/U.S. DEPARTMENT OF 
ENERGY (DOE) YUCCA MOUNTAIN SITE VISIT * 

February 1-2, 1994 

February 1 - 6:30 a.m. - 5:15 p.m.  
February 2 - 6:15 a.m. - 5:30 p.m.  

Nevada Test Site and Yucca Mountain area, Nevada 

To visit and hold discussions at specific locations/features 
relevant to a DOE topical report on "Evaluation of the 
Potentially Adverse Condition 'Evidence of Extreme Erosion 
during the quaternary Period' at Yucca Mountain, Nevada," 
and to better understand field relations used to support 
analyses presented in the topical report. See Enclosure I 
for the site visit itinerary.

PARTICIPANTS:

T. Bjerstedt 
C. Einberg 
S. Leroy

CI 
T.

Johnson 
Hickey, NV Legislative 
Committee

* Interactions between NRC and DOE are open to members of the public, 
Petitioners, intervenors, or other interested parties wishing to attend 
as observers pursuant to the spirit of "Open Meeting Statement of NRC 
Staff Policy," 43 Federal Register 28058, dated June 28, 1978, which 
details the open meeting policy for applicants and licensees.

C .  
H.  
J.

Abrams 
Lefevre 
Trapp



2C. William Reamer

** Permission to gain access to the facilities at Yucca Mountain must be 

obtained from DOE, Yucca Mountain Project office (YMP Those persons 

wishing to attend the site visit should mall or fax the information 

requested on the enclosed form (Enclosure 2) to Ms. Carlene Hill, SAIC, 

101 Convention Center Dr., Las Vegas, NV 89193, Fax (702) 794-5348, 

Verify (702) 794-7375, at least 14 days prior to the site visit.  

Affected Local Governments

Bradshaw, Nye County, NV 
Bechtel, Clark County, NV 
Poe, Mineral County, NV 
Schank, Churchill County, t 
Williams, Lander County, NV 
Mettam, Inyo County, CA

cc: S.  
D.  
F.  
W.  
A.  
R.  
a.  

Enclosure

M. Baughman, Lincoln County, NV 
F. Mariani, White Pine County, NV 
P. Niedzielski-Eichner, Nye County, NV 

IV L. Fiorenzia, Eureka County, NV 
"VLoffman, Esmeralda County, NV 

Charlotte E. Abrams, Senior Project 
Manager 

Repository Licensing and Quality 
Assurance Directorate 

Division of High-Level Waste Management

Goldberg, OMB 
Weigel, GAO 
Parker, NAS 
Barnard, NWTRB 
Kadak, ACORN 
Nelson, YMPO 
Meder, NEV 

ýs: Site Visit Itinerary 
Site access form

L.  
D.  
V.  
C.  
R.  
S.



ENCLOSURE 1

ITINERARY 
SITE VISIT FOR EROSION TOPICAL REPORT TOPICS 

FEBRUARY 1-2. 1994# 

Tuesday, February 1, 1994 

6:00 a.m. Depart'Beatty, Nevada 

6:35 Arrive at Steve's Pass for overview of visit 

introduction of trip organizers and opening remarks 

7:00 Depart for Solitario Canyon through Crater Flat 

7:45 Solitarlo Canyon to visit and discuss: 
Oldest dated boulder deposit on west slope of Yucca 
Mountain (YMW-3); Reference Figure 4 of Topical Report 

(TR) [requires 1-1•5 hour hike from vehicles to 

deposit and back; moderately strenuous) 

10:45 Drive to Trench through Solitarlo Canyon fault (SCFT-2) 

11:05 Discuss thick carbonate deposits and pediment surface at 

SCFT-1 (also carbonate deposits and pediment surface, if 

time allows) 

11:45 Drive to Trench CF-i 

11:55 Discuss exposure of alluvium at CF-1 

12:15 Drive to NTS Gate 510, via Steve's Pass (LUNCH will be 

during drive to Gate 510 or as opportunity allows) 

1:00 Badging at NTS Gate 510 

1:15 Drive to Field Operations Center (FOC) 

1:30 Break at FOC 

1:45 Drive to Yucca Mountain 

2:15 East Flank of YM to visit and discuss: 
- Hillslope boulder deposits on Boundary Ridge (YME-2); 

Reference Figure 5 of TR



2:50 Hillslope boulder deposit at head of Abandon Wash 

(YME-1) Reference figures 3 and 5 of TR; [1 hour hike 
to deposit and back] 

4:15 Discussion of Sand Ramp History in area 

4:30 Drive to Mercury or Gate 510 

5:15 Exit Gate 510 

# Participants will be expected to provide their own lunches and beverages 

on both days of the visit. Water will be available.



ITINERARY 
DOE/NRC SITE VISIT FOR EROSION TOPICAL REPORT TOPICS 

FEBRUARY 1-2, 1994 

Wednesday, February 2, 1994 

6:00 Breakfast at Mercury Cafeteria (for those persons 
lodging in Mercury) 

6:15 Badging at Gate 510 for those traveling from Beatty 

6:30 Drive to Skull Mountain 

7:00 Meet at Skull Mountain, SKM I and SKM 3 for overview of 

varnish deposits from road; Reference Figure 6 in TR.  

7:30 Drive to Little Skull Mountain 

7:40 Little Skull Mountain Pass to visit and discuss cross 

section of hillslope colluvial boulder deposit (LSM-1); 

reference Figure 5 of TR 

8:20 Drive to Forty Mile Wash vista 

8;40 Forty Mile Wash to discuss Tertiary and Quaternary geologic 

history 

8:5S Drive to Forty Mile Wash rim 

9:05 Forty Mile Wash to discuss Tertiary and Quaternary geologic 

history [10 minute walk]; Reference Figure 13 in TR 

9:50 Drive to Coyote Wash 

10:00 Coyote Wash to visit and discuss canyon cutting and Holocene 
geologic history 

10:50 Drive to Jake Ridge 

11:15 Jake Ridge to visit and discuss 1984 erosion event and role 

of infrequent erosion events on landscape 

11:45 Drive to Buckboard Mesa [LUNCH will be eaten during drive to 

Buckboard Mesa or as opportunity allows.] 

1:20 Buckboard Mesa to visit Ahd discuss oldest dated hill3lopc 

colluvial boulder deposits in Yucca Mountain area (BM-1) and 

upper Forty Mile Canyon History (I hour hike to deposit and 

back); Reference Figures 5 and 10-from TR 

3:20- Depart for wrap-up session in Mercury or TBD

p•:•T -•=



4:10 Wrap-up Session (location TBD) 
- NRC staff available to answer questions related to 

preliminary comments on the TR.  
- Questions and comments from State and affected 

Counties 
- DOE closing remarks 

5:15 Depart for Mercury Gate 100, return NTS badges, and return 

to Las Vegas, NV 

Notes: 
1. A block of rooms has been reserved in Mercury for trip participants.  

- Reserved block of 50 rooms in Mercury for night of Feb 1: $10.00 per 

night.  
- Reserved block of 15 rooms in Mercury for night of Feb 2 for those 

attending Nye County field trip on Feb 3.  

2. Security arrangements: 
Feb 1; Enter Gate 510 at 1:00 p.m. and exit Gate 510 at 5:15 

Feb 2; Enter Gate 510 at 6:15 a.m. and exit Mercury Gate 100 at 5:15 

3. Everyone should bring their own lunches and ice-coolers as we will be 

eating on the fly.  

4. Security Information should be received no later than January 21, 1994.  

Send it to Ms. Carlene Hill via facsimile at 702-794-5348 (see form, 

Enclosure 2), or by mail to: 

TMSS 
Institutional and External Affairs 
101 Convention Center Drive 
Suite 407 
Las Vegas, NV 89109 

5. No foreign nationals are allowed to spend the night on NTS.  

6. FUel Is availdbl, In Mercury. It is cash only f,:ir nnn-gnvornment and 

non-test site assigned government vehicles.  

7. Please plan for cold temperatures.  

S. Four days prior to the site visit, DOE will assess weather conditions 

and make a call if conditions warrant postponing the interaction. If 

wanthtr is bad, attendees nr their organizations will be notified (via 

NTS badging list) of postponement. Only thA8a that havu submitted 

security information will be notified initially, and a follow-up letter 

would be sent to NRC with the new dates for the visit.  

9. An informal fieldtrip will be lead by Nye County Nuclear Waste 

Repository Project Office Consultant Marty Mifflin on February 3.  

Persons wishing to participate should provide their own transportation.  

Au ll JlglIf) will UJL uIulblm from Alht Ui.... i.+¥i D..rn4at nffira after 

January 20.



BADGING INFORMATION REQUIHi--U t-um 
SITE FOR U.S. CITIZENS ONLY 

NAME OF GROUP DATE OF VISIT________ 

LAST NAME FIRST NAME • MIDDLE INITIAL (MI) 
(IF NO MI WRITE NM!) 

SOCIAL SECURITY NO._ 

DATE OF BIRTH- PLACE OF BIRTH 

NATURALIZATION CERTIFICATE NUMBER 

JOB TITLE 

COMPANY NAME 

COMPANY ADDRESS 

PHONE# 

HOME ADDRESS 

PHONEW # 

CITZENSHIP 

NOTE5: ORIGINAL HATURALMA70N, CERTIFICATE IS REQIUIRED AT TIM--- OF BA3OSIN1



EqCLOSWY.E L311

6:00 A.M.  

7;:00 

7:35 

8:00 

8:20 

11:00 

11: 10 

11:30 

11:45 

12:30 PM 

"1:00 

1230 

2:30 

2:45 

3:00 

4:45 

5:20 

6:40

Day one Re Fieid Trip 

January 31 (Monday),594 

Eat breakfast in Beatty, IV 

Leave Bsatty, NV for gate 510 at NTS 

Arrive at Gate SD0 for badging 

Depart Gate 510 for Little Skull Mountain 

Pass between Little Skull Mountain and Skull Mountain.  

Stop to investigate varnished deposits to North and South 
of Jackass Flat Highway.  

Leave Little Skull Mountain 

Arrive Rock Valley. Stop for discussion at east side of 

Rock Valley along Jackass Flat Highway.  

Depart Rock Valley for Lunch in Mercury 

Lunch in Mercury 

Arrive U.S.G.S. Core Library in Mercury for discussion of 

geology at overview map.  

Leave Mercury for 40 Mile Wash 

Arrive 40 Mile Wash. Stop in Wash just north of Yucca 

crest Highway for evaluation of alluvial and coliuvial 
deposits.  

Leave 40 Mile Wash for rran Ridge Overview 

Fran Ridge. Stop for overview of erosion. (Get location 
fron Paul Prestholt) 

Arrive at Yucca Mountain stone stripes and investigate.  

Leave for Yucca Crest 

Leave Yucca Crest for egress from Gate 510.  

Return to Exchange Club in Beatty, NV



ENCLOSURE 3C 

ITINERARY 

Regional Evidence for Age of Landforms, Cyclic Erosion 
February 3, 1994 

(Detailed handouts on stops are separate) 

Overnight February 2 in Pahrump, Nevada (Saddles West) 

7:00 a.m. Meet in front of Saddles West.  

7:10 a.m. Leave, travel west towards Shoshone, California, on Nevada H-ighway 372 which 
turns into California Highway 178.  

7:30 a.m. Turnoff fore (to Chappo Spring). #1 geomorphic surface and 160 ± 10 ka 
ash.  

9:00 a.m. Return to Highway 178, west to ( View of Lava Creek B and Bishop 
tephras along the way.  

9:15 a.m. t Shoshone Town Dump. #1 geomorphic surface, dates on BK soil 
horizon..  

.9:45 a.m. Back to Highway 178, south on Highway 127 to Stop 3.  

10:30 a.m. S 2/3 mile traverse by foot to #2 geomorphic surface, fault zones, 
geomorphic surface #1, coarse gravels of this surface.  

12:30 p.m. (G• at this site (will carry makhigs/beverages).  

1:00 p.m. Leave to travel north on Highway 127 to Death Valley Junction, continue north to 
turnoff near Stateline to Fairbanks Spring (northermost spring of Ash Meadows 
group).  

2:00 p.m. to at._airbanks Sprin. Discuss age relationships, compare landforms and 
apparent histories of Tecopa basin and Amargosa Desert.  

2:30 p.m. Leave, continue east to Crystal, then to U.S. 95 and on to the Indian Springs area.  

3:30 p.m. Sto brie y o review ese varnis i n graveas n(stop optional 
depending on time).  

4:00 p.m. Continue southeast to'Tom reekaa s o . Relationship of terrace gravels 
inset into well dated 7-9 ka paleodischarge deposits with well developed varnish on 
the desert payments of the gravel terrace. This is a key locality where available 
time for varnish formation is constrained to less than 9,000 years.  

6:30 p.m. Arrive in Las Vegas.

landform.doc
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FINAL AGENDA 

YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT 

DOE TECHNICAL PROGRAM REVIEW 

February 14-18, 1994 
Stardust Hotel 

Las Vegas, NV

Monday, February 14, 1994

Dignitary Introductions and Opening Remarks 

Framework Overview 

Meeting Conduct and Objectives 

Introduction for 1.2.3 Site Investigations and 
1.2.3.2 Geology 

1.2.3.2.2 Rock Characteristics 

1.2.3.9.5 3-D Model 

BREAK 

1.2.3.2.3 Erosion 

1.2.3.2.5 Volcanism and Post-Closure Tectonics 

LUNCH 

1.2.3.2.6 Surface Characteristics - Soil and Rock Properties 

1.2.3.7.2 Thermal and Mechanical Properties 

BREAK 

1.2.3.2.8 Preclosure Tectonics 

Discussion of 1.2.3.2 Geology 

ADJOURN 

Poster Sessions 
No Host Bar

R. Nelson 

R. Dyer 

R. Dyer 

R. Dyer 

M. Tynan 

M. Tynan 

T. Bjerstedt 

J. Nesbit 
T. Sullivan 

T. Sullivan 

M. Tynan 

T. Sullivan 
J. Nesbit 

R. Dyer

8:00 am 

8:15 

8:35 

8:45 

9:00 

10:10 

10:30 

10:45 

11:15 

12:30 

1:45 

2:15 

2:45 

3:00 

4:15 

5:00 

5:00-7:00



Tuesday, February 15, 1994

Opening Remarks R. Dyer

8:05 

8:15 

8:45 

10:00 

10:15 

11:15 

11:45 

1:00 

1:30 

2:00

ADJOURN 

Poster Sessions 
No Host Bar

8:00 am

Introduction to 1.2.3.3 Hydrology 

1.2.3.3.1.1 Description of Regional Hydrologic System 

1.2.3.3.1.2 Unsaturated Zone Hydrology 

BREAK 

1.2.3.3.1.3 Saturated Zone Hydrology 

Discussion of 1.2.3.3 

LUNCH 

1.2.3.7.2 SCP's Human Intrusion Study Plan 

1.2.3.11 Geophysics 

Discussion of 1.2.3.2.7 and 1.2.3.2.11 

BREAK 

Introduction to Mineralogy, Petrology and Geochemistry 

1.2.3.2.1 Mineralogy and Petrology 

1.2.3.4 Geochemistry 

1.2.3.10 and 1.2.3.12 Altered Zone and Near Field Environment 
Studies 

Discussion of 1.2.3.2.1, 1.2.3.4, 1.2.3.10 and 1.2.3.12

2:30 

2:45 

2:50 

3:55 

4:55 

5:40 

6:10 

6:10-7:10

C. Newbury 
C. Newbury 

J. DLugosz

R. Patterson 
R. Dyer

T. Bjerstedt 
M. Tynan 

R. Dyer

A. Simmons 
A. Simmons 

A. Simmons 

A. Simmons 

A. Simmons



Wednesday, February 16, 1994

Opening Remarks

8:05 

8:10 

8:25 

9:20 

10:00 

10:15 

11:10 

12:15 

1:30 

1:40 

2:25 

2:45 

3:00 

3:30

8:00 am

Introduction to 1.2.5 and 1.2.11 

1.2.11 Quality Assurance 

1.2.5.6 Site Evaluation and 1.2.5.2 Licensing 

1.2.5.3 Technical Data Management 

BREAK 

1.2.5.4 Performance Assessment 

Discussion of 1.2.5 and 1.2.11 

LUNCH 

Introduction to Radiological/Meteorological/Climatological Studies 

1.2.3.6 Climatology 

1.2.13.4 Radiological Studies 

BREAK 

1.2.13.4 & 1.2.13.5 Meteorological Studies 

Discussion of Radiological/Meteorological/Climatological Studies 

International Program 

ADJOURN 

Poster Sessions 
No Host Bar

4:00 

5:00 

5:00-7:00

R. Dyer

S. Jones 

R. Spence 

A. Gil 

A. Simmons 

E. Smistad 

S. Jones 

W. Dixon 

R. Crawley 

W. Dixon 

W. Dixon 

W. Dixon 

R. Dyer 

R. Levich



Thursday, February 17, 1994

Opening Remarks

Introduction to Engineering and Design 

MGDS Design Process Overview 

1.2.2 Waste Package Development 

BREAK 

1.2.4 MGDS Surface Design Program 

1.2.4 MGDS Subsurface Design Program 

MGDS Wrap Up

8:05 

8:20 

9:20 

10:05 

10:20 

10:40 

11:30 

11:45 

1:00 

2:00

BREAK 

Wrap-Up Discussion of Engineering and Design 

ADJOURN 

Poster Sessions 
No Host Bar

8:00 am R. Dyer

LUNCH 

1.2.6 ESF Design 

1.2.1 Systems

W. Simecka 

D. Stucker 

M. Smith 

J. White 

J. White 

D. Stucker 

J. Replogle 

D. Royer 

W. Simecka

3:30 

3:45 

4:15 

4:15-7:00



Friday, February 18, 1994

8:00 am Opening Remarks R. Dyer 

8:05 Panel Discussion involving TPOs and DDs R. Dyer 

M. Bishop 
M. Blanchard 
G. Bodvarsson 
S. J. Brocoum 
J. A. Canepa 
W. L. Clarke 
W. R. Dixon 
L. D. Foust 
L. R. Hayes 
S. B. Jones 
R. Levich 
E. Lundgaard 
R. Nelson 
L. E. Shephard 
W. B. Simecka 
M. D. Voegele 

10:20 BREAK 

10:35 Panel Discussion Continues R. Dyer 

11:35 Summary of Meeting Accomplishments R. Dyer 

12:00 ADJOURN


