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AGENDA

* Where is the Project going?
» Where are we going organizationally?

e (Other concerns
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WHERE IS THE PROJECT GOING?

° Funding

-  OCRWM Funding Profile
- YMP Funding Profile



OCRWM FUNDING PROFILE ($M)

YMP

Advanced Technology for

Near Term Storage
Spent fuel storage, transportation,
waste acceptance

Program Management & Compliance

TOTAL

FY93 FY94 FY95 FY96

242

38

100

380

260

32

89

381

381 470
57 59
95 102

933 631

YMPFUND. 125MNELSON PM4/2/22/94
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* The lease of the BOA Center expires 3/97. FY95 includes $1M for design of federal space.
$2M for design of participant space. FY96 includes $30M commitment for 10 year lease

YMP FUNDING PROFILE ($M)
FY95

WBS

Systems Englneerlng
Waste Package

Site Investigations
Repository

Regulatory

ESF

Test Facilities

NTS

Project Management
Financial/Technical Assmtance
QA

Information Management
Safety & Health
Environmental
Institutional

Support Services

YMPO Facility*

TOTAL

($10M tederal, $20M participant)

6.9
14.8
83.9
10.9
24.7

101.0
11.0
15.0
16.8
29.2

9.4
10.8

3.5
13.0

4.0
23.4

3.0

381.3

FY96

7.4
15,5
100.0

18.0
26.0
115.0
19.0
14.3
17.0
33.7
9.6
11.3
3.8
16.4
4.5
29.0
30.0

47d.5

YMPFUND. 129NELSON.PM4/2/22/94



WHERE ARE WE GOING ORGANIZATIONALLY?

« Status of DOE organization
- Expectation for approval
- Open issues |
* Phaselll orgahization

- Construction management
- Clarification of roles

e Other

- Transfer of work - D.C. to Nevada



OTHER CONCERNS
(OVERRUNS AND UNDERRUNS)

e TBM Progress

 Other |

- Assuring good public interaction
— AUG (2/11/94) -
— Upcoming OCRWM Stakeholders Meeting



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 208,789 Week
Las Vegas Sun 62,735 - 208,789
Henderson Home News 16,000
Austin Reese River Reveille 500
Death Valley Gateway Gazette 5,500
Elko Free Daily Press 6,700
Eureka.Sentinel . 500
Lincoin County Record 1,500
Mason Valley News 3,850
Moapa Valley Progress .2,800
- Pahrump Valley Times 5,500
Record Courier (Gardnerville) 7,000 7,000
Tonopah Times ; 2,502
Reno Gazette-Journal 60,976 . 72,398
Carson City Nevada Appeal 10,268 . ..11,480
Sparks Tribune © 7,000 10,000
Ely Daily Times C 2,392 2,600
Inyo Register 3,000

For further information or assistance please contact:
Corey Lieber, Institutional and External Affairs, SAIC
phone (702) 794-7246, FAX (702) 794-7623



Hadioactive waste program needs r

By Kelth Rogers
Review-Joumal _
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 “accoin-
plished more quickly and at less
cost if the surface and subsurface
support facilities and utilities
were reduced in scale and simpli-
fied,” the 10-member panel sdid
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.” o
In calling for the review, the
letter says the program's bulky

structure affects its efficiency.
““Phe program’s organizational
structure is multilayered,: pro-
gram entities are geographically
g:spersed, and responsibility for
decision making is spread among
too many managers. The result.is

a lack of overall integration,”"

says the letter signed by panel
Chairman John E. Cantlon. =~

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

The letter to House Speaker

Thymas Foley, Senate President
Pro 'Tem 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-
ment taking possession of spent
fuel from civilian fiuclear power
reactors might -not be realistic,
and the department should ad-
dress “equily 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

a

eview, panel says

‘Friday, February 25, 1994/Lus Vegas Review-Journal/5B

the financial burden that would
be assumed by utilities associated
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 Moiintain project.

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

jes, an increase from last year's
$380.7 million budget.

In its letter '}o Congress, the
Nuclear Waste Technical Review
Hoard also recommended the gov-
ernment. maintain the momen-
tum.of site characterization activ-
ities thal peaked last year with
blasting of a etarter tunnel in
Yucca Mountain. The tunnel will
be used to Jaunch a large boring
machine.’

The letter's Uiird recommenda-
tion.says the public’a views “must
be integraled ints the program
while key decisions are being
made, not afterward.”



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

Editor, columnist showed lack
of professionalism on TV show I
'] agree with SUN Managing Editor Samdra
* Thompeon'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 Wastep b

. To the Editor: -
" -1 am as concerned as you are in
‘safeguard All Plutonium Now’’ (edi-
tonial, Feb. 2) about the possible pro-
liferation of nuclear materials from
the dismantled nuclear arsenals of
the United States and the former So-
viet Union. No one is eager (o see the
nuclear community expand, especial-
ly to include such countries as North
Korea, Iran, iraq or Libya. 1 think
that it is so vital that the likes of
" saddam Hussein or Kim 11 Sung not
have a nuclear option at their dispos-
al that ] would be willing 10 accept the
Clinton Administration’s
that materials from dismantled nu-
clear weapons be permanently stored
in the United States.
ldo,however.wtmwpoimm:
_ major problem with such a plan.
" There is no facility now in the Unit-
_ed States that is suitable for storing
nuclear materials permanently. !
v havebeenveryamcllofmeplmby

ergy, 1o import spent nuciear fuels
{70 the United States for that reason,
among others. 1 especially object 10
her decision to store such materials
at the Savannah River site in South
_Carolina, & facility suited for produc-

in Nevada as a permanent repaository
for nuclear waste. The Depariment of
Energy has already spent more than
$1 billion to turn Yucca Mountain into
a storage site capable of holding
77,000 tons of nuciear waste for 10,000
* years. It strikes me as common sense
- that we develop a permanent storage
site for nuclear fuel before we begin
" accepting nuclear materials from
throughout the world.
lhopelthatywcominue 10 use your
editorial page 10 advocate the non-
proliferation of nuclear materials. 1
also hope that you will join me in
calling for the construction of the
_ Yucca Mountain repository. It is a
- project that is necessary, not onty for
the safe and secure storage of nucie-
~ ar materials, but also for a safe and
secure world. ~ STROM THURMOND
U.S. Senator from South Carolina
Wwashington, Feb. 3, 1994

(Significant Clips February 19, 1994)
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Layne plans bid for lieutenant governor

Views still being drafted

By Jane Ann Morrison
Jeview-Journdl a '

Las Vegas Republican Bruce
Layne, an insurance agency, own-
st, said Tuesday he wants to be-
some Nevada's next lieutenant
zovernor and serve as the peo-
ple’s watchdog.
~“I'd be vocal. I'd be a watchdog
sf the people. I'd be a link be-
tween the Legislature and the
xitizens,” Layne told about 60
aupporters :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
seeking re-election.

Other Republicans expected
run include entertainment law-
yer John Mason of Incline Vil-
lage; neurosurgeon and universi-

ty Regent Lonnie Hammargren of

Las Vegas; and former Las Vegas
Councilman Steve Miller. Demo-
crats interested in the seat are
former Las Vegas Mayor Bill
Briare and . North Las Vegas
Councilworhan 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.

to % His positions include: .

koA
ELECTION”

In an interview after his

speech, Layne said he didn't "

know what he would have done in
that situation.
“] 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. ,

—Opposing a high-level nucle-
ar waste repository at Yucca
Mouhtain. “I'll fight against jt.” -
~ —Opposing an Oregon group
trying to pass an anti-gay initia-
tive in Nevada. He was uncettain
how he would feel if the initiative
had been started by Nevadans.
“That’s an issue I'm going to have
to study more.” et

—Supports the Gibbons Tax
Restraint Initiative, which would
require tax increases be approved
by & 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

Bruce Layne, owner of insurance agency

Jeft Scheld/Review-Joumal
Layne and Associates,

talks Tuesday after announcing he is a Republican candidate for

lieutenant governot.

UNLV Foundation and Alumni
Board. He is. vice chairman of the
Nevada Athletic Comimission, the
nonlawyer member of the Nevada
State Bar Disciplinary Commit-
tee and a member of the Judicial

Selection Committee. He was n
founding member of Southern
Nevada Clean Communities and
is active with the Chamber of
Commerce and the Nevada De-
velopment Authority. ‘

7
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PLANNED ESF DESIGN/CONSTRUCTION ACTIVITIES |
FY 93 - 96 |

Start ESF construction

Construct

‘ Begin TBM starter tunnel
partial Package 1A

TN R, aa i A P AT R

TIME

| NOW

Design 69kV system

Procurelconstruct 69kV

g R L TR B R CRRT B LA L

(norih portal)

Constr. change ilhouselportal ctrl bldg,—‘}

Excavate north ramp
]

FYe3 FY94 I  FY95 | FY96
Oct 1 Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr
1 | : | l { | 1 1 | | | | {
] { I B I ML L) 1 1 i 3 1
Design north portal surfaCe facllltles T Design south portal pad and highwall
i : ] |
n TSL main drift and North Ramp Extension Design MTA
] |
= Design south ramp :
e "~ Begin procurement ' — B 0
Release . . Award TBM
TBM RFP Award TBM #1 |' on TBM #2 <> 2nd TBM _ <>
contract {)Receive TBM #1 on site .
Receive TBM | <> Begin procurement zgﬁi'pMTA
proposals Erect TBM for MTA mining <>
equipment Award E
MTA equipment

L

|<> 69kV power avail.
at north portal .

Excavate main TSL drift

[ i
Excavate south ramp

Dayhght at’ <>
south portal

Site prep south portal
L

Construct balance of north portal surface facilities

Constr. balance of Package 1A

Geologic mapping, highwall & starter tum]el

Geologic mapping, subsurface

>

-

Bulk samilinalradlal borehties
Status as of: 2/25/94

TPOESFOCBP.126/2-24-94




ESF DESIGN MILESTONES

Milesiong/Agtivijy | Planned Expected

Start Title Il design activity 10/1/92  10/1/92(A)
Packages 1 and 2 -
Start 50% feview, Package 1 B 4/12/93 4/ 2/93(A)‘»
Start 50% review, Package 2 4/22/93  4/1 9/93(A) "
Start 90% review; Package 2A 7/19/93  7/19/93(A)
Start 90% review, Package 1B 8/11/93 8/2/93(A)V |

Start 90% review, Package 2B 11/15/93  12/13/93(A)

Start 90% review, Package 2C 2/21/94 4/26/94(E)

SESFPMBPEPMS. 126/2 2494



SLIPPAGE OF PACKAGE 2C
90% REVIEW DUE TO:

. Requirements of Package 1A 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

SESFPM6P50/PMS.126/2-24-94



ESF CONSTRUCTION MILESTONES

Milestone/Activity Planned Expected
Award TBM contract 4/15/94 5/27/93(A)
Complete 61 meters (200f) 0/20093  9/9/93(A)

starter tunnel
Alcove #1 construction complete -- -
Receive final TBM shipmeht 4/4/94 4/4/94(E)

Start TBM operations 8/8/94 8/8/94(E)

SESFPLAGP 1/°M5.126/2-24-94



ESF PLANNED ACTIVITIES FY94

As néeded 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/PMS.126/2-24-94



ESF PLANNED ACTIVITIES FY94

' (CONTINUED)

Operate TBM for apprommately 1 month
Install subsurface utllltles
Procure-spares for TBM

Procure and instaII rail system '
Complete de5|gn of Packages 1 and 2

Start deS|gn of Package 8A (TSL Main Drn‘t)

SESFPMGP26,PM5.126/2-24 04
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Summo’ry Scheduls - éurron! Stotus

seu:cpon Fr1994 RSED Priorities
‘ : Actlivity Bor Legend

Plormmg and Control System (PACS)

SORT: code?.ea :
GROUP: RSED FCN

: P“’ﬂ"‘“
L—j crltlcol

'::] Boselmo Netwark: sum94b

r="1

L curreng Netwark: sumire ¥ Rev. Finish

Current Stotus ODote

Poge 1 of 10

1—-feb-1994
Achvoty‘ Description FY 1994 FY 1993
Stort "~ Finish Bose_Stort Bose _Finish [ser|ocT [Nov]DEC | AN FEBIMARIAPR]MAY[JUNIJUL [Auc[scp oct [nov|oec]
SY!STEMATIQ_DRILLING PROGRAM (1.2.3.5.3.17) '
53211, . ' BEGIN SYSTEMATIC PROGRAM ORILLING ’ R ' ) ’ :
1B-jon-1994 18-jon-1994 17-nov—1993 16-nov—1993 0 '
BIAADT .. SD-12, JP/ENV/DRILLING ‘ i i v’ ' '
30-mrp—-1993 13-jun—1994 30-3ep—1993 2-may—1994 NN i St | I i
OR1] | . COMPLETE SD-12 BOREHOLE - MILESTONE .t : v’ : .
16-jun—1994 15-jun—1994  B-jun—-1994  7-jun—1994 0o
B1AA02 . SD~9 JP/ENV/DRILLING _ : : : : - *
9-mor-1994 24-0ug~1994 20-nov—1993 -~ B-oct-1994 ENNNNNNN Sl T H ]
P1515 SD—Q@ INFORMATION REQUST LETTERS OUT v ' ’ : *
2-nov—1993  2-nov~1993 20-nov-1993 2B-nov—1993 H 0
B1AADZA1 -~ COMPLETE SD-9 BOREWOLE - MILESTONE i B ) v )
4-uu9-1994 13346ug—1994  6-ocl-1934  3-act-1994 0 ¢
» L ] . .
SOIL & ROCK PROPERTIES RAMP BOREHOLES (1. 2 3.5/3.20)
BIAC | , SOIL & ROCK PROPERTIES RAMP BOREHOLES : : : *
18-nov—1992 23-moy—1995  9-jul-1992 13-jun—1995 M‘N """"""""""""""" R 3
B1ACO1 NRG—7 JP/ENV/ORILLING ' * * * :
24-38p-1993 3—énor—1994 2-dec—1993 12-apr-1994 IO
OR10 ' -  COMPLETE NRG-7 BOREHOLE — MILESTONE - v ) * *
4-mgr~1994  3—mor-1994 25-feb—1994 24—feb—~1994 : Oo
r . . L .
T049, | - . COMPLETE NORTH RAMP BOREHOLES v * ' *
3-jon-1994 30-dec—1993  1-oct—1993 30-sep—1993 0 0
- * .‘ L) »
B1AC02 . - NRG-8A, B & C (DRILLING ON HOLD) . v ) *
1-jul-1993 - 5—opr=1994 2B-sep—1993 28-feb—1994 o RN e
B1ACO2A BEGIN FIELD WORK NRG-8AB & C : v ' ' ’ '
14=mor—1984 ‘11-mor~1994 1-mor—1994 28—feb—1994 Qo
JPOS0Q  YMPO ISSUES REQ FOR NRG BAB.C TPP/JP ’ ' * : .
2B-jun—1993 2B-jun—1993 2B-sep—1993 28-sep-1993 : |
BIACO4  SRG-1 JP/ENV/DRILLING ! ) ) ) :
21-jul-1994 30-jon—1993 2%-0pr—1994 17-fab—1995 { s i
L ] 1 ] [ ] [ ]
JPO300 YMPO ISSUES REQ FOR SRG-1 TPP/JP * v *
9-0ug-1994 B-oug-1994 25-opr-1994 22-opr—1994 0 0
Oole 24-feti-1994 '-—lob—'::::

i
.




) Summqry Schedule - Curnnt Stotus
l

SELQQTION FY1994 RSED Priorities
Rt . "7 Activity Bor Legend

Progress
D Critico!

E:] Baulm- Network: sym84b

[::}'currenl Nelwork sumire V Rev, Finish

4@ . F’lonnmg and Control System (PACS)

SORT: code?.u .
GROUP: RSED FCN

Current Status Dote

1~feb~1994
f Ac'uvn'y Description ' FY 1994 FY 1995
| 8tert . Finlsh Bose_Stort Bose...Finish [ser] oct[nov]DEC] sanTreB]mar]arr [ mar Juun] suL [aucser| ocT Inov]DEC]
81ACDS SRG-—J JP/ENV/DRILLING ' . R :
17-]un—1994 “gmlon—1995 17-jun-1994  9-jon—1995 S Ssesees feemioeo- 3
. . ] . .
JP1700 . YMPO ISSUES REQ FOR SRG-3 TPP/JP ' v '
6~Jun=1994  3~[un—1994 25-mor-1994 24-mor—1994 0 0
" - * L] .
B1ACOS . SRG—4 JP/ENV/DRILLING ’ v '
S-mor-1994 26-0ct~1994 1B-mor—1994 28-oct-1994 L b |
JPO0S0 . YMPO ISSUED REQ FOR SRG-4 TPP/JP ' v’ ’ : :
B-inor~1994: 7-rar~1994 30—nov-1993 20-nov-1993 0 'Y ‘
L ] . L] . [ ]
STRATIGRAPHY/STRUCTURE FOR ESF DES!GN SUPPORT (1.2.3.2.1.1, 1.2.3.2.1.2)
B1AE|  SIRATIGRAPHY/STRUCTURE FOR ESF DESIGN SUPPORT T ) e '
Y-oct-1993 28-0ct—1994  1—oct—1993  4—oct-1994 M\‘M""“ """"""""""""""""""" |
1266 COMPLETE GEQCHEMISTRY FOR LAD . : ! ' ) :
29-—109—2003 ZB—lap—2000 29-30p~2000 28-sep—2000 s
3GGFQ12M  ANALYSIS PPR: DATA-STARTER TUNNEL & NORTH PORTAL ' ow * ' '
3—-moy—1994 2-moy—1994 3-mor—1994 2-mar—1094 : O - o :
SGGFIZY o conduc! struct. mapping of selscted orecs-— GDF. ' ! ! 6 ‘
| 1-1eb-1994 30-sep~1994  1—feb-1994 30-sep-1894 ~ | [0 R ]
3GGF121M * REPORT/TOIF; MAPS OF SELECTED AREAS GDF ZONE ’ i ' * v '
1-dec—~1994 30-dov—1994  1-oct—1994 30-sep—1994 0 0
3GGLI44OM  ANALYSIS PPR: MAG/GRAV ACROSS GHOST DANCE FAULT ’ ’ v ’ * '
2«may—-1994 29-6pr-1994 16-dec—1993 15-dec—1993 0 0
* . L ] [ ] L]
LABORATORY TESTING OF ESF BOREHOLE SAMPLES (1[2.3.2.6, 1.2.3.2.7)
BIAG ~ LABORATORY TESTING OF ESF BOREHOLE SAMPLES - e, ’ - . ’
1 oce=1993 16-0c8—1998  1-0ct-1993 29-0ug-1993 RNNNRNNRNNRINN F S b TTTee e 3
32712094  CONDUCT THERMAL EXP. TESTING TO SUPP. ESF DESIGN - " : : v !
1-0ct~1993 | 6-0ct=1994  1-o0ct—1993 30-sep-1994 ' | SNSRI T T I
ose1. RESULTS OF THERMAL EXPANSION TESTING & DATA * ' ' : v '
30-s0p—1994 20-3ep—1994 1—36p—1994 31-0ug-1994 .. . O o
32714D03.  CONDUCT FRACTURE EXPERIMENTS TO SUPP ESF DESIGN ’ : ' ’ v *
1—0ct—1993 29-3ep—1994  1-0ct—1993 30-sep—1994 : AR frmmmmzzmaoonaazammmeaceas FIooTeeses }
L ]
0s101 SUBMIT SAND RPT ON DATA FROM RAMP BOREHOLES ’ ! ‘g ’ *
29-jul-1994 2B-jui-1994 1-oug—-1994  29-juI-1994 Y]
Oole 24-~fen—1924 : t-lob- 1994
Stotue

|Poge 2 ot 10

i

i
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Su?htri&ry Schedule — Current Stotus ‘ i

SELjCTfON. FY1994 RSED Priorities
4 S " Activity Bor Legend

Progress
[ critican

E] Boseline Network: sum94b

‘__‘} Current . Natwork: sumire

v Rev. Finigsh

g - Plonnmg and Control System (PACS)

SORT: code?.n
GROUP: RSED FCN

Current Stotus Dote

|

1-feb- 1994
Activity . Deac‘ripﬁon' FY 1994 FY 1985
| Stort . Finish Bose_Storl Bose .Finish [sep]oct|nov]oEC| JaN rca[mlmn[uml.nunlJUL[Auc]scP oct [nov]pec]
GEOPHYSICS (1.2.3.11) B
. L] L] l ] L * L ]
RS2030 - NORTH RAMP BOREHOLE LOGGING :
5-dec—1993  2-1eb—1994  1-0cl—1993  4—nov-1993 NN S bbbt
38300014  LASER-INOUCED BREAKDOWN SPECTR. ESF FIELD MEAS. v '
1~dec~1993 30-sep—1994  1-feb—1994 30-sep—1994 LSOPRNIRRAT \NNNAN -]
BIADA  LAQUIRE AND ANALYZE FIELD DATA FROM VSP : R 3 *
)=6ct-1993 27-jul-1984  1-oct—1993  27-jul-1994 RN bk 1
3GGFZa1M_ ANLYS PAPER: ADDITIONAL SURFACE REFLECT IMAGING -t * Tk ’ )
1 284jul-1994 . 27-jul=1984 23-oug-1994 22-0ug-1994 ¢ ¢
L] [ ] L . L]
GEOLOGIC MAPPING OF THE ESF (1.2.3.2.2. 1 2)
828401 ' csox.ocu; MAPPING FY—04 : i v :
1=0ct—1993+ "3-oct—1994  1—0ct—1993 16-3ep-1994 mm """" eoeeeenese SeeTeseTesseeanes }es
GEOLOGIC’ STUDIES (1.2.3.2, 1.2.3. 4)
820C "CEOLOGIC STUDIES . ! ! : : "
1-oct—1993  31—jon—1995 30-sep-1993 31-jon—1995 | RONRRONNANNRANN 1 memeeeee TReRRTSoTereaseees Foeseeeeees 3
32111220 ANALYZE QUANTATATIVE MINERALOGY OF CORE (BAF) ' : : 9 *
1=oct-1993 30-sep-1994  1—oct-1993 30-sep-1994 [ QNNRANNRNNNNNNY i R |
3372 LAMS REPORT ON QUANT MINERALOGY IN UZ-16 ' "oy ' ) '
2-moy-1994 29-0pr—1994 2-moy—1994 29-opr-1994 ¢
32111200 TRACE MINERAL STUDIES (BA3) : v - *
{lmoct=1993  30-sep~1994  1—0ct—1993 30-sep—1994 | NNRUNRRNNRNNS i T 1
3238 TRACE MINERAL STUDY (M3) * * v '
13<0ct—1994 30=Bep—1994 3-oct-1994 30—309—1994 0
32112208 LONG TERM HEATING EXPERIMENTS (CAC) * ' * * ’ 9 .
N~oct-1993 30-sep—1994  1-0ct—-1893 30-sep—1994 [ ANNRANNRONNNRNNY 1 b TR IeeTeseT s e e ]
3070 LETIER RPT ON LONG TERM HIG OF ZEO & GLASSES ' ’ ) v :
i3woct—1994 30-sep—1994  3-—oct—1994 30-sep-1094 ]
L ] L L] L 4 . L]
ESF HYDROLOGY TESTS (1 .2.3.3)
8280 ESF HYDROLOGY TESTS i * * * 3 y
1-0ct~1993 30-sep—1994 30-3ep—1993 30-aep—1994 | RN { i |
Oote 24-leb- 1094 l—l.b-‘::?‘-
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Summary' Schedule — Current Stotus

'A(

SELECTION' FY1994 RS!:D Priorities
Activity Bor Legend

SORT: code7.es
GROUP: RSED ,FCN_:

- Planning ond Control System (PACS) .

Poge 4 of 10

[:] Bcnhm Nelworn' sum94b Progreas
(:urront Notworu- sumire ¥ Rev. Finish D Critical C“"“"" “5;“;‘;92“‘
Actixuit; an'riplion FY 1994 v FY 1995
| Stort - Finish Bose_Stort Base_Finish [sep|ocT[nav]oec [ san [rea]mar]arr[uar Juun] sut Jauc[ser] ocT [novjoec
33122138 ANALYZE CUTTINGS FROM SURFACE-BASED HOLES (H30) . B : X ]
,-qct-mos 30-s0p~1994  1-0ct—1993 30-sep—1994 | NSNS | seRSmomrammsesoosssoes |
3417 PROGRESS REPORT ON Ci—38 ANALYSIS S ' 9 *
3-oct—1994 . 30-sep—1994  3-ocl—1994 30-sep-1994 9
PNEUMATIC & HYDRAULIC PROPERTIES TESTING BEFORE TBM (1.2.3.5) '
82BE|| - PNEUMATIC & HYDRAULIC PROPERTIES TESTING BEFORE 18 )
1-0ct—1993 .20-dec—1997  1-0ct—1993 31-dec-1996 o K\\\“Q\\\‘{\\ﬂ' """ mesnes ees eI E e aes et ToomeTeeese %
OR33124A DRILL HYDROCHEMISTRY HOLES 1ST ALCOVE ’ ' : *
20~0ct-1993 ' 11-nov—=1993 12-0ct—1993 ~ 1-nov-1993 @.}
- . . L] .
OR331248-  RADAL BOREHOLES 1ST ALCOVE _ ! e
1~lab—~1994 26-0pr—1994 12-nov—1993  9-feb—1994 [ I DAY
SCUSQl4G “monitor oécurrence & conduct perched—woler tests : ' T : g ! °
1-8ct-1993 3V-oug-1994  1-0ct—1993  2-sep—1994 R A AR | S k. y
. . °
3GUSQ14M  DATA TO LRC: 1ST-3RD QTR FYg4 ESF PERCHED WAJER ' * ! v
1-%ep— 1994 < 31-0ug=1984  6—sep—1094 2-sep-1994 )
82BEQ4 ESF HYDRO—CHEMISTRY ° ¢ g .
1-0ct—1993. 3J1~oug—-1994 1-nov—1993  2-sep-1094 ! O  RONNANNNSNNNRN o hiaehi seweeessosmeoonn 1
[3GUS401M  DATA TO LRC: 1ST-3RD QTR FY94 ESF HYOROCHEMISTRY ' : ' ' v ° *
1-sep—1994 31-0ug=-1994 B-xzep-1994 2-sep-1994 , O
L] L ]
B2BEOS  GAS PHASE TRACER TESTS » ° * v ° .
12-0ct~1993 31-oug-1984  1-oct-1993  5-jul-1994 R RIS M
| 366PO3M "DATA TO LRC: 1ST & 2ND QTR FY94 GAS SAMPLE DATA < g ‘
1-,u|—1994 30-jun—1994  6-jul-1994  5-jul-1994 & .
g L] *
3GUPDEGM  ANALYSIS PAPER: UZ-16 COMPLETION REPORT (PO13) ’ ' v ’
B-oct-1994  30-sep~1994  3-oct—1994 30-sep—1994 - 6
3GUS0ZIM  ANALYSIS PAPER: PERCHED WATER i * ' v *
J-gep-1994 31-0ug-1994  G-sep—1994 2-sep—1994 O
L] L] * L ] * -
GEOCHEMISTRY EXPERIMENTS (1.2.3.4)
e - - - v . . . . v .
a3CA GEOCHEMISTRY EXPERIMENTS ‘
2B-feb-1993 30-3ep—1996 28-feb—1893 29-sep—1895 RO SRR Skl d %
83CAD1 DISSOLVED SPECIES CONCENTRATION LIMITS * * v ’
1—0ct—1993 30-mep—1994  1—o0ct—1993 30-sep— 1004 RN § . 3|
Dole 24~fah—1994 ! - Iu—'::iu:
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Summory Schedule — Curronl Stotus
; ’

A
SELECTIQN FY1994 RSED Priorities

Activity Bor Legend

' - Planning and Control System (PACS)

SORT: codq?.n
GROUP: FSEO FCN

Progress
O criticar

ED {Boseline Natwork; aum94b

[_';j vCun‘rcnl Network: sumire < Rev. Finish

Current Stotus Dote

1~fob-1994
Actlv-ty Osscription N FY 1994 Fr 1995
 Stort Finiah Bose_Start Bose_Finish [ser [ oct [nov[oec [ san [rea]mar]arR [ mar Joun] suL Jauc]ser | ocT [nov[Dec |
3411 RPT SOLUBILITY OF Np, Pu, Am IN NEUT ELECTRO SOL. S B v
3-o0ct-1984 - 30-sep—1994  3-oct-1994 30-sep—1994 ‘ 9
. L L] * LJ
3412, RPT SOLUB COMPARISON OF Np, Pu, Am FROM UNDERSAT v '
3-oct—1994 30-sep-1994  3-oct-1994 30-sep—1994. . ¢
3413 RPT Np SPECIA BY NMR/OTHER OPTICAL SPECTROSCORY i ' v *
3<oct-1994 30~sap-1994  3-oct-1994 30-sep-1994 )
4025 . LETTER RPT THERMOCHEMICAL DATA ON ACTINIDES : ! ' v *
3-0ct—1994 30-sep—1994  3—oct—-1994 30-sep—1994 6
B3CAQ2 DYNAMIC TRANSPORT COLUMN EXPERIMENTS ! * o *
Y-oct—1993 30~sep—1994  1-oct—1993 30-sep— 1994  ANNRNNNNANNRANY 1 S ki
3041 KINETICS OF SORPTION ON CRUSHED TUFF COLS (M3) B * 9 *
3-0ct—1994 30-sep—1994  3-oct-1994 30-sep—1094 :)
3383 PROG REPORT: FILTRATION EXPERIMENTS YM TUFF (M3) ’ ' ‘ v '
S3-0ct—1994  30-sep—1994  3—oct—1994 3Q-sep—1994. )
— . . [ [
3414 EFFECT OF FRAC COATINGS ON RADIONUCLIDE TRANS ' * v
3oct—1994 30-sep~1994  3-ocl-1994 30-sep—1994 9
v . . .
3418] RPT VAL BATCH SORP Kds FOR RADIONUC TRAN POR MED ! ! * v )
3-oct—1994 30-sep—1994  3-oct~1994 30-sep-1094 )
L] L] . . . L]
HYDROLOGIC MONITORING (1.2.3.3.1. 1 1, 1.2.3.1.3)
B3CE HYDROLOGIC MONITORING el . : : * '
ymoct-1993 | 3-jon-1995  1-0ct—1993  3-jon-1995 RN, | Rk 3
B3CEO1 PRECIP. & METEOR. MONITORING FOR REGION ! * * *
1onov—1983 20-3ep-1995 2-nov-1993 20-sep—1995 . | SONNNNNSSNNNTTTTTC esePemseseesmmmssnsSeRneSnEASsRSnESot e b ]
v L] [ ]
SGRSO33M . PUBLICATION: STREAMFLOW & PRECIP DATA FY91-93 e ’ ’ )
2-rmoy~1994 29-gpr—1994 4-moy—1994 3-moy—1994 o
3GRS054 " coliect FY94 runoff ond streomfiow doto ' * i ° 2 *
1-0ct—1993 -30-sep—1994  1-0ct—1993  4-—oct-1994 AR | i il
3GRS026M  FYR3 RUNOFF DATA TO PDA = ) * * * .
10-nov—1993 10-nov—1993  1-dec—1993 30-nov—1993 10
a3CEDY REGIONAL GROUND WATER FLOW SYSTEM i * R ' ’
1-0ct—1983 29—jul-1994  1-oct—1993 2-oug-1994 A N N AN | R bk ]
L] » [ ]
83CED3A REGIONAL HYDROCHEMICAL DATA TO LRC B ' ’
1-oug—1984  20-jul-1994 3—oug—1994 2-oug-—19894 ')
Dole 24 ~feb—~ 1994 1~fob— 1904
Poge 3 of 10 Stotus




i o Planning and Control System (PACS)
Sumr:n;o;ry Schedule . — Curcent Stotus o o SORT: code7.es - B
N : ~ GROUP: RSEO FCN
SELECTION: FY1994 RSED Priorities S
i ) . " Activily Bor Legend

-

D;Bonelin,ﬂ Nlﬁtwork: sum94b . ) Progreas
ree3 'pprrtnt thv;ork: sumire 7 Rev. Finish D Criticol c“"':‘_‘_“s;?_‘;‘;’?“
Activity Dascription ) FY 1994 : Fy 1985
Stort . ' Finish Bose_.Stort Bose_Finish .~ [ser|ocT[Nav]oec] san [Fes]mar[aPR]MAY]JUN] suL [auG[sEP ocT [nov|DeEC |
3GRGQ78M - - DATA TO -TOB: PRE FY94 WATER-LEVEL DATA ' ‘ :
1-opr—1994.. 31+mor—1994 1—opr—1994 31-~mor—1994
B3CEQ4 UZ INFILTRATION * *
1-qct—1993  29-o0pr—1994  1-0cl—1993 3-moay-1994
3GUIS75M DATA TQ LRC: FY93 NATURAL INFILTRATION DATA ’ :
2-moy—1994 29~opr—1994 4-—moy~1994 3-moy- 1994
B3CEDS . §Z HYDROCHEMISTRY : *
1-mor—1994  31-=oug—1994 2—dec—-1993 31-moy— 1994
B3CEO7 . NYE COUNTY COOPERATIVE DRILLING TPP&JP * '
17~jon—1994 24-mgy—1994 2-nov—1993 21-mor-1994
B3CEO7A NYE COUNTY COOPERATIVE TPP & JP COMPLETE : '
25-may—1994 - 24—moy—1994 22-mor-1904 21 -mor—-1994
JPOSGO YMPQ ISSUES REQ FOR NYE~1 TPP/JP ' *
17-jon—1994 Y4—jon—1994 2-nov—1993  1-nov-1993 : 0 0
-t " . L] . . L] .
C—WELL TESTING (1.2.3.3.1.3.1, 1.2.3.3.1.1.4)
et : - - - . . . . o .
BADA | . C~WELL TESTING . .
1-oct—1992 17-dec—1996  1—oct-1992 17-dec~1996 RNNNARNRRARRNARRNN § Sttt R ddteieidats 3
OR3IS311F  C~WELL PIPE LOAD/HAUL/STRING e ) ’ ’
7—feb-1904 1411gb~1994 3—mor—1994 10-mor—1994 C 0o U :
OR35311D  C-WELL COMPLEX DISCHARGE PIPELINE INSTALLATION - ot | ' R ' ) )
15-feb—1994 12-0pr—1994 S—oct—1994 S—dec—-1994 S ooy /]
OR3S38D4  C-WELL INTERFERENCE TESTING ' ' T ’ : ’
9-nov—1993  2-feb—1994 9—nov—1993 1-teb~1994 ’ ! »
’ 3GWFOS0 . “proporo' faor convergent trocer test ot C—holes [ : : * i 6 '
1-oct-1993 30-sep—1994  1—oct—1993  4—oct—1994 RN | ek R 9
” . - L4 L L] . L ]
3GWM3BCA  study scole effecls : R : v
1mact-1993 27-sep-1994  1-nov—1993  2-may-1994 " e NN i i S TSR &
SGWM3BCM  REPORT ON SCALE EFFECTS AND INVERSION ALGORITHM , ' : : v *
28-30p~1994 27-3¢p—1994 3-moy-1994 2-moy-1994 0 Iy
? " ‘e . » . » [
FRAMEWORK STUDIES (1.2.3.2.2.1.1)
[ [ ] [ ] . L4 *
840C FRAMEWORK STUDIES 9
2B-jun-1993 11-oct—1994 28-jun—1993  4-oct-1994 SRR oz e s 1:
Dote 24-—~feh-1994 1~feb~- 1994

|Poge & of 10 Stolue




- Planning and Control System (PACS)
Summary Scheduls — Current Stotus ' ; SORT: code?.es '
R s - GROUP: RSED.FCN
SELECTION: FY1994 RSED Priorities
U ~Activity Bor Legend

l:] ‘Bonl?n. ‘Nalwork: sum94b Progress
r--1 Current Netwark: sumire V Rev. Finish D Criticol c“"';" '.s;ﬂ:‘;gfm.
Activi!l\‘y‘ g Description C FY 1994 FY 1993
Stort * Finish Bose_Stort Bose _Finish [ser|oct[nov[oec] sanTres]marapr]mar Joun] suL Jauc|ser| ocT|nov|DEC]
XB4DCO2. VERT & LAT DIST OF STRAT UNITS IN SITE v
1-0t-1993 30-sep—1994 1-oct-1993  4-oct—1994 [RNNRUNRINN, ST e ]
30GUQZIM  PROGRESS REPORT: ANALYTICAL DATABASE v ot * ' * *
30-5ep-1993 30-sep—1993  6-jul-1994  S-jul-1994 ! ‘ 0
* T Py . . . . . L
1
UZ/!/PERCOLATION (1.2.3.3.1.2.3, 1.2.3.3.1.2.4)
B4DE . . UZ PERCOLATION ' ) ! ! : *
1 opt—1992 . 7-mor—1995  1-oct—1992 18-jon—1995 : [ ANNRNNNNNRNRNNNN S ik R 3
BADEDY  UZ-14 DRILLING PHASE 142 . N ‘v ) ’ ’
29-jul-1993 . 15-0pr-1994 29—~jul-1993 15-nov-1993 o NNNNN T ottt Moy
XB40EO1A,  COMPLETE UZ—14 ORILLING = R ' : *
15-:69r-1994 14—apr—1994 18-nov—1993 15~nov-1093 0 0
OR3%3504 - UZ-16 COMPLETION (INST/STEM) T : . ' g . .
B-jon=1994. } 3-oug-1994  B-jun—1994  3-oug—1994 ‘ : :
XB4DEO2A - COMPLETE UZ-16(INST/STEM) ' * ’ d .
4l0ug—1994 3-0ug-1994 4-oug—1994  3-oug-1994 8
BADEQY ~*  UZ-TA JP/ENV/DRILLING , ! * ' :
3-moy—1994 24=jon—199% 2—nov—1993  B-lfeb—1995 { freerecvomeraececeaasreiaroaeaacoas 3
XB4DEO3A - COMPLETE UZ-7A DRILLING ’ : ’ ) ’
16-feb—1999 15-feb—1995 7~feb—1995 6-feb-1995 , §
JP1800 © - YMPO ISSUES REQ FOR UZ-7A TPP/JP ' v ' ' ) *
31-gec-1993 30-dec—1993 2-nov—1993  1-nov-1993 0 0
- - - e L] . L ] L] . a
UZ ' INFILTRATION (1.2.3.1.2.1) |
840601 UZ INFILTRATION . * ° ' * v .
1-0ct—1993 30-sep—1994  1-oct—1993  4-oct-1994 B AN e 1]
- - A4 R . . [} . L)
GEOCHEMISTRY STUDIES (1.2.3.4) '
B4DK - ‘- GEOCHEMISTRY STUDIES , ; * * * ’ R .
1-0ct—1993  1-nov—1994 30-3¢p-1993 30-sep—1994 [ RRNRNINNRINRSN i TememEeemmeees | e
840K0! ' EQ3/6 SUPPORT : : ‘v )
1-0ct—1983 ti-oct—1994  1—oct-1993 31-oug-1994 NN i R it R 1
MOLS9 CERTIFY €G3 V.7.0 ) ’ v ' ) ‘
9-jun—1984 B—jun—1994  1—jun—~1994 31-moy—1094 0o

Date 24-feb—1994 ! 1-lod- 1904
[Poge 7 _of_10 Stotun
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Summrry Schodule — Current Status

SELECPT)N F71994 RSED Priorities
. Activity Bor Legend

Planning ond Control System (PACS)

SORT: code7.es
GROUP: RSED -FCN

l:] Boulm. Notwork lum94b - Progress _
-1 t ) Rev. Finish riticol Current Stotus Dote
L Curren Na_h?ork sumire V Rev. Finis D Critico 1-leb—1994
Activ;ilg' Qescription FY 1994 FY 1995
: Stort _ Finish Bose_Storl Bose_.Finish Isepfoct[nov]oec] san JreB]mar]aprmar Juun] suL Jauc]sep] ocT [nov| DEC]
3GPF118M  PUBLICATION: STAGE COACH RD FAULT v X
1~ [yn-1994 31-moy—1994  1-sep—1994 31-oug-1994 0 0
* L) L [ 4
BADMQ7 ' MIDWAY VALLEY STUDY v '
3-mor-1994 31-rmoy—1994  1-0ug—1994  1-nov—1994 gromonreeeey C——
. ] . : L]
[ 3cFPO29M * PUBLICATION: MIDWAY VALLEY v : ’ '
1=jun—1994 3t-moy—1994  1—jun—1994 31-moy-1994 0
3GPFOZ6M  REPORT/TDIF: QUATERNARY FAULT MAP v ' *
15—leb— 1994  14-feb—1994 15-feb—1994 14—leb—1994 )
L [ ] .
3GSEQOS .  develop tech proc: ID moximum bockground EQ \"j ' ' *
1—-feb—1994 29-opr=1994  3—jon—1994 20-opr—1994 | I ]
- - g L] . .
3GSS1p5M | TECH PROCEDURE: METHODOLGY ~ID MAX BACKGROUND EQ . ' :
2-moy—1994 _20-0pr—1994 2-moy—1994 20-opr—1094 )
. » L .
B40M20A HISTORICAL & CURRENT SEISMICITY ’ v ’
1-act—1993 30-sep—1994  1-3ep-1993 30-sep—1994 RNNNTIRRNRRNANRN S R STTIseesesaaeaes ]
] . L] . .
3GsSmi1es - msloll & operate strong motion orray ' A4 '
1 —~mor—1994 ~30-sep~1994 1-—mor— 1994 4~oct— 1994 I' """"""""""" esmemmEmms '}]
3GSMQ25M  PUBLICATION: CATALOG OF SEISMIC EVENTS —-CY 1993 v - '
1-0ug~1994  29-jul—1994 1-0ug—1994  20-jul-1994 )
3GSM157A°  install second node v ' : *
10-1eb—1994 31-mer=1994 10-feb—1994 31-mor-1994 -]
.| 36SM24AM - DATA TO LRC: SEISMIC DATA 8 ' * *
1-—epr—1994 31-mpr=1994  1-opr—1994 31-mor—1994
- . . . . ] .
VOLCANISM (1.2.3.2. 5)
a4oo‘ - vou.cmssu. . * . . . ' .
1+0ct—1993  17-oct=1994 Jo—up-ws:s - 30-sep—1994 R\‘Qk \‘&1 ------------------------------
L] L] L[] .
B4DOD1 . PASALTIC VOLCANISM STUDIES ‘9
1 1%oct-1993 17-0c1~-1994  1-0ct-1993 30-sep—1994 RNNNNSNNNNNNAN F bbbl 1
13398 STRUCTURAL CONTROLS OF SITES OF BASALTIC VoL ) ‘v '
18-pct-1994 17-0ct—1994  3—oct-1994 30-sep—1994 00
.X T OG (1 2 3 6 2) . . » r's . "
! . [} L] L] L) [
8409 CLIMATOLOGY
4<jon—1993 30-jon-1993  1—oct—1993  T7-dec—1994 1’_’_‘.'mﬁ\_ NS B St | A
Dote 24~fab-1994 ' : ""'"::‘::
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Sumrﬁ'o.ry Schedule — Current Stotus
i ,

SELEF’T‘ON: FY1994 RSED Priorities
I I : Activity Bor Legend

Progrc..
] criticat

C

Boseline Nelwork: sum84b
o3 Current  Network: sumire

¥ Rev. Finish

SORT.

: codeZ.es

GROUP: RSED FCN

Planning and Control System (PACS)

Current Staotus Dote

{Poge 10 of 1
—

- 1~-feb~1994
Actiyily Description - FY 1994 FY 19985
i ' . PN .
" Stort - Finish Bose_Stort Bose_Finish: |sep|oct[novioec] uan [FEB{mar[aPR | MaY [uUN] suL [auG [SEP] oCT [NOV| DEC]
84000 VALIDATION OF CLIMATE MODEL : v
1-act-1993 10-nov—1994  1-0ct—1993 30-sep—1994 [ NNNRNNNRNNRN o St s | R
R L . [ - . . .
0s97|]' " CONTRACTOR RPT ON RESULTS OF CURRENT CLIMATE VAL , * v '
15-30p—1994 14-3ep-1994 3-oct—1994 30-sep—1994 0 O
- 2 L) . ] . . .
840002 " 'RADIO CARBON DATES/TDIF - v , '
1=fab—1994 |, 29—jul~1994 3—-feb—1994 2-ocug-1994 | YTTemTemIeTeIITIIIIIIOOCNS |
- . * * L] .
3GCL132M  PROVISIONAL RESULTS: RADIOCARBON DATING RESULTS v '
1-0ug—1994  29—jul—1994 1-0ug—1994  20-jul-1994 )
T . . . . . .
RESOURCE ASSESSMENT (1.2.3.7)
B4DR. . RESOURCE ASSESSMENT ‘ : ’ * v .
1~0ct=1093 30-sep—1994 1-oct—1993 28-sep-1094 A AN 1 AR R ey }
3GNRQ20 . eonduct minerolztn logging from UZ-14 & UZ-16 i ; A4 ) '
1-0ct-1993.. 30-jun—1994  1-oct-1993  S-jui-1994 : R =mmmmmemeemeeer ]|
- * . . .
3GNRO20M . ANLYS PPR:ALTERATIONS IN CORE FROM UZ-14 & UZ~-16. ! v )
1-jul-1994 “30-jun—~1994  6-jul-1994  S-jul-1994 Y
T T—— . . . . ’ "
Rl
s
P ‘1 . . . [ [ .
£
; :; . L] . . . .
N ‘
: i . . . [3 .
i
i £ . . . ] . .
LN
Ve > . - . . . .
B
i ii‘;' . L] . ] L] L]
i
Fi ‘ ’ ' ' ! '
i
Dole 24-fab~19D4 ""0";“::.

I
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Slte Characterization Field Activities

in Progress

SCPACTIVITY TITLE

8.3.1.2.1.1 Precipitation and Meteorological Monltorlng for
R Reglonal Hydrol ogy "

8.3.1.2.1.2 Hunoff and Strea_mflow

8.3.1 21 3 Regional Groundwater Flow System

8.3.1.2.21 Unsaturated Zone lhﬁltration

831 2.2.2 Water Movement T’raeer.Tests

8.3.1.2.2.3 Percolation in the Unsaturated Zone

8.3.1.2.2.4 Characterization of the Unsaturated Zone (ESF)
8.3.1 .2‘.2.6 Gaseous Phase MbVerrient in the Unsaturated Zone
8.3.1.2.2.7 Unsaturated Zone Hydrochemistry (SBT) |

ACTIVITY

On-going
measurements

On-going
measurements .

On-going
measurements

Logging of neutron
access holes; ponding tests

Cl-36 measurements
(SBT drillholes, ESF)

UZ drilling/testing

Hydrochemistry/Radial
borehole testing

UZdrilling/testing

UZdrilling/testing

As of 2/25/94




Site Characterization Field Activities
in Progress continued

SCPACTIVITY  TILE ACTIVITY

8.3.1.2.3.1 Site Saturated Zone Groundwater Flow System On-goling monitoring, "
- R ' C-well testing
8.3.1.2.3.2 Saturated Zone Hydrochemlstry On-going monitoring
8.3.1.3.2.1 Mmeralorg)ﬁ Petrology, and Rock Chemistry of ESF sampling
IR Transport Path ways : co
1 8.3.1.3.2.2 Mineralogic and Geochemical Alteration | ESF sampling
8.3.1.4.2.1 Characterization of Vertical/laterial Dlstnbutlon Core logging (on-going)

f of Stratlgraphlc Units i in the Site Area ' :
8.3.1.4.2.2 Structural Features Within Site Area | Surface & ESF mapping
8.3.1.4.3.1 Systematlc Acqwsmon of Site Specmc Subsurface SD drilling/testing

1 nformation . - . : testing
8.3.1.8.5.1 Characterizatipn of Volcanic Features Test pits, trenching
831 14.2 Soil and Rock Proberties of Potential Location of Trenching, ramp exploration
‘ | Surface Facilities holes | "

: As of 2/25/94



Slte Characterization Field Activities “
in Progress contlnued

_S_QP AQTIVITY IITLE ACTIVITY
8.3_;1 .15.1.8 In Situ Design Vertification Construction monltorlng/ ‘
o | testing - "

8.3.1.17.4.2 Location and Recency of Faulting Near Prospectlve Trench logging
- Surface Facnhtles : , L :

8.3.1.17.4.3 Quaternary Faulting Within 100 km of Yucca Mountain  Surface mapping

8.3.1.17.4.4 Quaternary Faulting in NE-Trending Fault Zones Surface mapping

8.3.1 17.4.6 Ouaternary Faultmg Wlthln Site Area | Trench logging

8.3.4.2.4.4 Engmeered Barrler System Field Test Preparation of Fran Ridge
L | Test Block

As of 2/25/94



B NRG-28 C-WELLS
*
; NRG-3 ~y
’ Estimated tunnel "I;S North
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ENGINEERING BARRIER SYSTEM
| LARGE BLOCK TEST
Study Plan 8.3.4.2.4.4

o Status: |

— Three saw cuts finished; one saw cut to be completed.
o Planned Activities:

— Complete prepafations for the Large Block Test.

=

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

o Status:

— Packer stnngs mstalled and tested in UE-25 c#1, c#2 and

- C#3.

— Phase | pressure monitoring on-going since 1/20/94.

— Dlscharge plpelme constructlon started.
. Concerns 2

— Upon completlon of ptpellne further work may be
- constrained by crew avallablllty

— Specn‘lcatlons for spreadtng basm delayed.
° Planned Activities:

- Complete constructlon of plpellne and spreading basin.

]

As of 2/25/94



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 actrvrty in FY 1994
Planned Activities:
~— Drill deep shotholes in 3rd quarter FY 1994,
Concerns:

- BLM has not responded to Iand access requests since

8/92.
— Ability to obtarn subcontractor( ) for FY 1994.
Solutron |
— Expedlte contractrng process.

~ Seek DOE/HQ assistance to obtain BLM land access.

As of 2/25/94
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1 e Status

VOLCANISM STUDIES
Study Plans: 8.3.1.8.1.1 and 8.3.1.8.5.1

~ LANL Technical Report (draft) completed 3/4/93 -- final report due
3/94.

- Effects Studres (E3) underway

— Expert elicitation of E1 and E2 probablllty calculations and
methodology underway |

~ Geophysros review underway: external consultant George Thompson
-- Stanford University, preliminary results from Thompson indicate
that additional geophysrcs may be requrred (magnetrcs and
modeling). _

e Concerns:

— Geochronology Problems: 40Ar/39Ar data will soon be finalized for
Lathrop Wells; Potential Magma Chambers can be investigated by
‘Teleseismic Tomography

[ o Solutions

- Contlnue Geoohronology Program = Completrng Lathrop Wells Study
and starting Sleeping Butte/ Crater Flat Study.

As of 2/25/94




ESF TESTING

e Status:

- — North Ramp completed to approxumately Station 1+94’
(60 meters) as of 9/10/93.

— Alcove construction complete (34 8 m from centerline of
main tunnel). '

— Geologic mapplng, photography and sampllng were
completed in the Alcove.

— Drilling of three test boreholes commenced on 2/11/94.
First hole completed ahead of schedule on 2/22/94.

e Planned Activities:
— Complete two remaining test boreholes.

— Perform hydroohemlstry and |sotrop|c radlal borehole
tests.

As of 2/25/94
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UZ PERCOLATION
‘USW UZ-16

e 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 CO, sample for C,, dating (10/5/93).
— Air permeability testlng is ongomg

. Planned Activities: |
— Continue air permeability testing.

— Continue planning for walk- -away VSP using 96 grouted
| geophones

h

As of 2/25/94



UZ PERCOLATION
USW UZ-14

o 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 mobi!ized to continue drilling “

(2/22/94).
e Planned Activities:
— Complete drilling to total depth (~2000 ft or 610 m).

<

ll

As of 2/25/94



UZ PERCOLATION
- USW UZ-7a

“ o Status |I
— Planning initiated.

o Planned Activities
— Begin drilling upon completion of SD-12.

|

As of 2/25/94




o Status:

HISTORICAL AND CURRENT ”
SEISMICITY - STUDY PLAN
18.3.1.17.4.1

— Seismicity is being continually monitored.

— Historical earthquake catalog (1850 1978) being
finalized.

— Little Skull Mountain earthquake'report being finalized.
e 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 Plan: 8.3.1.17.4.2

o Status: .
— Trench mapping and logging complete.

— Soil description complete in aII test plts in Mldway
Valley. -

o Planned Activities:

— Complete Mldway Valley final report and provnde to -
DOE by 5/31/94.

As of 2/25/94



QUATERNARY FAULTING -
" REGION
Study Plan: 8.3.1.17.4.3

e Status:

— Preparation of stnp map along Bare Mcuntaln fault is
nearly complete.

— Mapping of Furnace Creek fault is in progress
— Mapping of trench BMT-1 and BMT-2 |s underway
e Planned Activities: |
— Excavate tests prts at Bare Mountaln TP- 1 through -5.
- Excavate trench BMT 3.
e Concerns:

— Delays in acqumng BLM permlts for excavation at Bare
Mountain. o

— May result in PACS mllestone sllps

As of 2/25/94



|  QUATERNARY FAULTING - NE
' TRENDING FAULTS
STUDY PLAN 8.3.1.17.4.4

e Status:

— Environmental boundaries for Rock Valley fault trench
locations laid out.

o Planned ACtIVItIeSA
— Excavate Rock Valley trenches.
e Concerns: |

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

— May result in PACS milestone jsll_ps

As of 2/25/94
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QUATERNARY FAULTING -
SITE AREA
Study Plan: 8.3.1.17.4.6.2

e 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. . .

o Planned Activities: v
— Trench mapping at MWV T-3 and A-1.

— Borehole(s) at Stage Coach Road fault to constrain
- Quaternary slip rate on the fault.

- Plannmg for boreholes at Stage Coach Road fault is
in progress ,

As of 2/25/94



VERTICAL AND LATERAL
DISTRIBUTION OF STRATIGRAPHIC
UNITS: GEOPHYSICS

s, STUDY PLAN8.3.1.4.2.1

— Completed logging (video, dlrectlonal densﬁy, neutron,

caliper, mductron Iogs) of the North Ramp boreholes, .
except NRG-7.

— Developlng Iog correlatlons for ramp boreholes in
support of soil and rock studles 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) |

e Planned Activities:

— Prepare modified logging program for USW UZ-14,
NRG-7, SD-9, SD-12, and UZ-7.

— Complete interpretation of reflectron gravrty and
magnetic data.

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

e Status:

— Ghost Dance fault pavement cleaning complete; initiated
pavement mapping. |

e 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.

e 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

o 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).
e Planned Activities: |
— Continue drilling SD-12,

As of 2/25/94



SOIL AND ROCK PROPERTIES
RAMP BOREHOLES / Study Plan:
- 8.3.1.14.2
o 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; Tswy/Tsw,
contact at 763’ (232 m) :

— Ramp borehole material propertles testing data submittals to
support ESF desngn are on schedule.

— NRG-2c and 2d dnlled/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 testlng '

e 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

Not Submitted to YMPO

In Screening Review

In Project Office Review

Awaiting Comment Resolution

In Project Office Verification Audit
Awaiting Project Office Approval
Awaiting Submission to the NRC
NRC Phase 1 Review
NRC Acceptance

Total: |

Initial
Plans

TNO =W Wwo W

o

|

—
N

Revisions

- :“'IO) OO0 O —=0WwWNOO

As of 2/25/94
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Site Suitablity

TPO Presentation

Martha Pendleton
February 25, 1994
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March 4
March 16

April 6

April 29

Schedule of

Suitability Task Force ;_
near-term activities

2

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 p’osition on the applicability of
10 CFR 960

Civliian Radioactive Waste
Management System

Management & Operating
Contractor

2/25194

2



10 CFR 960 Task Force h
Draft agenda for March 4 meeting J

ML AY K I M e o ST 1 4, N

« 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

Management & Operating
Contractor

2/25/94

3



10 CFR 960 Task iForce
| Llst of mwtees forMarch 4 ‘meeung

« Yucca untaln Prolect Offlce

 Office of Civilian Radioactive Waste Management
- Participants

— Los Alamos National Laboratory

— Livermore National Laboratory
— Sandia National Laboratory

— United States Geological Survey
- M&O

. Affect»ed Units of Government

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

2125/94

4



Next Steps E

Development of a Slte Suntablllty 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,

e The Plan will include:

.\ 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

- Management & Operating
Contractor

2125194 5



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
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"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)

1/94 1/95 1/96 1/97 1/98 1/99 1/00 1/01
| l | | ] | | |
I LAD ILA PA
Large
Block
Test
ESF Tests , c c
, Review S o
Study plan/ | |ESF plans in SR @
Aetivity plan| [light of early S o E
LBT Data o 7
s
l fagine
Order & ST S
Calibrate | 1 N
Equip. LA Data

base-
line

d at olown Test

Long duration test
(Performance Confirmation)

SO e I e :
Consta g,

(6 yrs. heating, 6-12 yrs cooldown)

(BEST AVAILABLE COPY) OCLLNLDW20 125 NWTRB/ 13/14-93



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



FY93| FY94 |

N M S O N
I T I I B

#0

Prol.ﬁmo
Sawing

Block Support LBT-03 1

Characterization LBT-03 |
LBT-03 | Horizontal Driliing

| Instrument Procurement & Calibration LBT-O4pys

(LBT-04] installation

V #0 - Frame Procurement

V #1 - Block Location

V #2 - Sawing Procedure Review

V #3 - Excavation Tech. Review

V #4 - Horizontal Borehole Location
V #5 - Instrumental Final Check

V #6 - Readyness Review

V #7 - Cool-down schedule

V #8 - Activity closeout

1. All Vertical holes will be pre-drilled (6" deep) through
a template.
2. Air Injection test will be conducted after the first hole

I Frame Fabrication LBT-02 1 (that will be a NX hole) is drilled and fractures mapped
using a borehole camera.
{Procurement of Frame accessories LBT-04 #6
LBT-D4 Assembly 7 v 48 .
Preheat Tests | Heating Tests LBT-04 | Cool-down | 1
[ ’ Laboratory Tests on Small Blocks LBT-04 |
I Model Calculations  LBT-05 |

DCEEME DWW CANR4A 1968 MWITRNMN 109001



Fy93| FY94 I | FY95 I FYos |
SONDJFMAMf]lATONDJrMAIl]IJAT ]lf JJA?O
[ T Y O I | N T T I | [ ] | L1 1 J

9/8 r a1 ' ) : Decision Points

11,:8]11/10 Fracture Mapping ‘
. V9 -F Pr \}
o i LI ittt S
X ¥#1 . Block Location
Sewing [Excovetion ] e - Sco:ing:;ooduu Review
' e -E tion Tech. Revie
Block Supporl LBTH | a4 -H::I‘l:’thl Bmohol:‘!'.o::lon
Characierization [BT-53 ] ;2 : :t::mt ;.ln:a‘: Shﬂ;k
Yf@]mumu Driing V87 - Cool-down scheduls
V8e - Activity clossout
[instrument Procurement & Celibration LBT-04 | - r:'“.“uon the vertical drilling:

1 uding mechanicat leveling snd mount s templalte
2. Ale lrdoctlon test will be ucted aftar the first hole
[ Frame Fabrication LBT-02 ] (that will be a NX hole) is drilled end freciures mapped
using s borehole camera.

Prgcurement of Frame sccessorles LBT-04 ] (]
LBT:04 Assembly y¥ y»
Prehest Tesls i Hesting Tests LBT-04 | Cool-down ]
[ Wodel Calculations LBT33 ]
[WatTx Expansion & Fractur np
racture Displecement ]
[£D imbibition 1
[Fracture Now ve, Matlx Imﬂblﬂon ]
VO dehydration |
[}ondonuilon slong s frecture ]

[Determinatlon of properiles (LBTD3) - ]

Figure 26. Schedules of activities in the LBT,
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e S d s ¥#1 . Block Location
V82 - Sawing Procedure Review
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| Eﬂ‘ﬂ""“"‘""‘ 1 Icluding Trchaniesi tovel nd mount a template
2. Alr Injection test will be ucied after the first hole
(thet will be 8 NX hole) Is drilled and fractures mapped
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[Determination of properties (LBT-0J) ]
Figure 26. Schedules of activities in the LBT.
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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

TEMPERATURE (C)
TIME(DAYS) = 120

(BEST AVAILABLE COPY)

[ 1 T 1 l = L
40.45000
450

50.0
59.0
0.0

650

70.0
75.0
80.0

85.0

900

METERS

DCLLNLDW25 125 NWTRB/7-13/14-93
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Quality Assurance

___._____________ _
Grading of 8 activities completed

Activity Date QA?
LBT-01 Collect or Isolate Rock blocks 4/1/93 No

LBT-02 Design & Fabrication of a Loading Frame 8/1 0/93 No
LBT-03.1 Scoping Property Determination for

Test Design & Planning Document 9/23/93 No
LBT-03.2 Characterization of Blocks 8/20/93 Yes
LBT-04.1 Scoping Laboratory Tests on
Small Blocks , 9/20/93 No
LBT-04.2 Main Testing of the Coupled
TMHC Processes 8/20/93 Yes
. LBT-05.1 Pre-Test Model Calculations 8/20/93 No

LBT-05.2 Post-Test Model Calculations 8/20/93 Yes



Test Control Logic Diagram

Site Cleaning &
Selection
(Work Order)

»

LLNL Sclentific Investigation Plan

(SIP) NF-02 Rev.

0

Y

Y

Y

Open & Assemble
JP Information

Open & Assemble
JP Information

vl

T

(JP#1)
Site Preparation

-Outcrop Excavation

-Small Block Rock
Quarrying

-Vertical Drilling

-Large Block Geophysical
Logging

-Large Block Isolation
(Saw Cuts)

-Traller Setup

(JP#2) Phase Il
Test Construction
-Excavation for Reaction Frame

-Horlzontal Drilling
-Reatlon Frame Installation

Y

(TPP T-93-3)

Open & Assemble Test Planning
Package & Job Package Information

vt

i

(JP #3) (JP #4)
Test Operation Post Activity
Excavation
< i
Conduct Testing Data Rei:ording
Actlvities ~ & Analyses
Y
Y Y Y Y
Support Support Support
Model Performance Repository ESS: %22:;‘]
Development Assessment Design ‘




Benching For Large Block Test

ES10/14/93DW#9-01



Sawing



Figure 4. Illustration of Outcrop Area and Planned Sequence of Slot Cutting

1-9
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Block Characterization

Fracture Mapping
Pole diagrams
3-D representation
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YMP Large Block Test
Preliminary Air Injection Test Results
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Instrumentation

e Temperature Measurements

* Displacement Measurements

* Electrical Resistivity Tommography

e Acoustic Emissions

e Confinement Pressure and Temperature Gontrol

e Heat Exchanger System Monitor and Control

e Assorted Geomechanical / Geochemistry Measurements



Calibration

e Plan to use EG&G/REECo calibration facilities
e Traceable to NIST
e Concern over possible closures



Data Acquisition

e 900 Channels
* Using "Dual Benefit" approach
e SMIDS

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

 EG&G support



Instrumentation

» Temperature Measurements

« Displacement Measurements

« Electrical Rasistivity Tommography

+ Acoustic Emissions

»Confinement Pressure and Temperature Control

»Heat Exchanger System Monitor and Control

» Assorted Geomechanical / Geochemistry Measurements

Temperature Measurements

« 340 channels measuring intemal block thermal gradients

« 240 channels measuring outer surface boundary
temperatures

« 100 channels measuring geochemistry experiments
« Ambient to 130 Degrees Celsius temperature range
++/- 1 Dograe Celsius Accuracy
+0.1 Degree Celsius Resolution

+ A new inexpensive Temparature sensor is being evaluated
to replace the standard thermocouple. The Resistance
Temperature Device (RTD) will provide higher accuracy
and fewer instrumentation connections. The ATD requires
no isothermal reference. In many locations a "standard®
convarsion coefficient will ratum 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
measursments

+The DAS system must tolerate:
« 300 voits 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 prdvided by others

Confinement Pressure Measurement
and Temperature Control

» Measurement of the pressure of confinement bladders
« Estimated 40 channels
+600 psig +/- 14 psig pressure rangs

« 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 channeis to calculate exchanger set
point

Assorted Geomechanical /
Geochemistry Measurements

*Pore Pressure measurements
+ 10 channsls
*50 +/- 0.5 psig
» Humidity
«25 channels
*Geochemistry Sensors
* 36 channsis
«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 builtin
+ 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 Muitimeter 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 ¢ = 91.7 days.
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THE TESTING OF
THERMAL-MECHANICAL-HYDROLOGICAL-CHEMICAL
PROCESSES USING A LARGE BLOCK

W. Lin, D. G. Wilder, J. A. Blink, S. C. Blair, T. A. Buscheck,
D. A. Chesnut, W. E. Glassiey, and J. J. Roberts
Lawrence Livermore National Laboratory
P.O. Box 808

Livermore, CA 94550
(510) 422-7162 ;

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 simultaneousiy.
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 concem 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 levei
nuclear wastes. The host rock at the potential repository
horizon is a partiaily saturated, fracured, densely welded,
nonlithophysal tuff. Work to date suggests that the host
rock at the potential repository horizon has a mean matrix
porosity cf 14% and 2 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 fieid 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 Site?
and model calculations? 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 smdies* and a field
investigation’ indicate that fractures are the main flow path
for vapor/steam. Most of the water vapor wiil 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).? In regions to the sides of the
heaters, the condensed water may be shed. In the
condensate region and in the refluxing zone, rock-water
interaction may occur. And the rock-water interaction wiil
cause dissolution and re-deposition, which, in tumn, wiil
affect the movement of fluids within the rock mass.”-8:4&9



These coupied thermal-mechanical-hydrological-chemical
(TMHC) processes have 10 be understood before models can
provide meaningful description of the near-field
environment and predictions of the quantity and quality of
water In e wasie nackage 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 smail
laboratory scale cores (usually a few centimeters in size),
continues with laboratory experiments on small biocks (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 deveiop conceptual models, such as dehydration and
rehydration behavior, vapor diffusion, and liquid water

imbibidon, under controiled boundary conditions. Larger-

scale tests that can incorporate more inhomogeneities, such
as fracures, 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
1o predict the performance of an entire repository. Some of
the tests shown in Fig. 1 may be performed concurrendy.
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. 1
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 contolled boundary
conditions so that some of the coupied 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-mechanicai
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,!1 will be able to be characterized from five exposed
surfaces and multipie 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 wiil improve understanding of the coupled TMHC
processes included in modeis 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 wiil develop and evaluate measurement systems
and techniques to be used in the EBSFT.

The LBT will not replace the EBSFT. Neither will it
simuiate 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 wiil not simulate emplacement
modes either.

[I. 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 hydroiogical, mechanical, and
chemical processes and (2) an attemnt 2t intagrated
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 wiil be used for the EBSFT,
that sufficient number of fractures are included in a test
region!Z 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 inciude 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 eiement, spaced by 0.61 m ina
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 m 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.



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 selecied 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 biock. The rock
surrounding the block will be excavated, so thata 3 x 3 x
4.5 m block wiil 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 wiil 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 buik
permeability of the block should be at least 10°!5 m? 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 10715 m? (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 0
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 biock
(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 mawix 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 wiil be anaiyzed, so that the
mineraiogical 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 controiled 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 wiil 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)* and x-ray tomography.!3:14 The experiment will
be done for various fracture apertures and various initial
moisture contents, at room temperawure, elevated uniform
temperature, and under a thermal gradient. Water that
flowed through the fracture will be collected for chemical
analyses to determine pH; ClI", HCO5", 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 controiled fracture aperture will be brought
in contact with water at one end of the fracture. The
experiment will be conducted at eievated 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 o gravity.

There are three types of experiment in the
investigation of the dehydration process: one-dimensionai
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
controiled 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. Temporai 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 propertes.

E. Large Block Tests of the Coupied TMHC Processes

Tests in the large block will be used to investigate the
macrescopic pheniomena of the coupied TMHC processes
that are affected by multiple fracwures, fracture connectivity,
scale, and matrix heterogeneities. The large block will first
be characterized for its fracture intensity and configuration,
as described earlier. Horizontal heater holes 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. Instailation of instruments,
data acquisition, test procedures, and data analyses will be
discussed next.

1. Instailation 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 repiaced during the test. The
Rapid Evaluation of K and Alpha (REKA) thermal probe,
to be used to determine the thermal conductivity and
thermal diffusivity,!5 will also be installed in some of the
temperature holes.  Extensometers, displacement
wransducers, s&css transducers, and acoustic emission
transducers will be either grouted or mounted on a
SEAMIST membrane in the geomechanicai holes (both 7.6
and 3.8 cm in diameter). Humidity sensors (inciuding
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 walil 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 wail 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 wiil be
plugged to prevent heat loss and deveiop 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
possibie.

Afier installation of the instruments and heaters, the
block will be sealed with thermai and moisture barmers 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 wiil be
assembled around the block section by section. The
electrical wires of instrument and high. pressure lines will
be brought out through pre-driiled holes in the load-
retaining frame and also through trenches under the frame.

2. Data Acquisidon. 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 inciude 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
manuaily.

3. Test Procedures. The DAS will start collecting
data at least one week before loads are applied to the block.
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 verticaily and horizontaily, 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 cooi-down period, in
which the heaters are turned off. The block is considered
cooled whén its maximum temperature decreases to within
5°C above the ambient temperature. The naturai 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 wiil 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 mechanicaily
dismantled so that the fracture surfaces and scme 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 materiais 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
resuits of this experiment wiil 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),
wiil be used to analyze the observed thermai-mechanicat
responses. A physical model will be set up to interpret the
coupied 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
wiil provide an eariier (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.

ACKNOWLEDGEMENTS
This work was performed under the auspices of the U.S.

Department of Energy by the Lawrence Livermore National
Laboratory under contract W-7405-ENG-48.



REFERENCES

1.

[

Montazer, P. M., and W. E. Wilson (1984),
“Conceptual hydrologic modei of flow in the
unsaturated zone, Yucca Moun:ain, Nevada,” USGS-
84-4345 Water Resources Investigative Report, U.S.
Geol. Survey, Denver, CO. (NNA.850327.0051)

Ramirez, A. L. (1991), Protorype Engineered Barrier
System Field Test (PEBSFT) Final Report, Lawrence
Livermore National Laboratory, UCRL-ID-106159.
(NNA. 910711.0047)

Buscheck, T. A., D. G. Wilder, and J. J. Nitao (1993),
“Large-Scale In Situ Heater Tests for Hydrothermal
Characterization at Yucca Mountain”, in High Leve!
Radioactive Waste Management, Proceedings of the
Fourth Annual International Conference, Las Vegas,
Nevada, April 26 - 30, 1993, American Nuclear
Society, La Grange Park. IL, also Lawrence Livermore
National Laboratory, UCRL-JC-112445.
(NNA.930217.0046)

Daily, W. D., W. Lin, and T. Buscheck (1987),
“Hydrological Properties of Topopah Spring Tuff:
Laboratory Measurements,” J. Gecphys. Res., Vol
92, No. B8, pp. 7854-7864. (NNA.900123.0064)

Daily, W. D., and Ramirez, A. L. (1989), “Evaluation
of Electromagnetic Tomography to Map In Situ Water
in Heated Welded Tuff,” Water Resources Research,

Vol. 25, No. 6, pp. 1083-1096. (NNA.910326.0097)

Lin, W., A. L. Ramirez, and D. Watwood (1991,)
“Temperature Measurements,” Chapter 7 of Prototype
Engineered Barrier System Field Test (PEBSFT)
Final Report, A. L. Ramirez, Sci. Ed., Lawrence
Livermore National Laboratory Livermore, CA,
UCRL-ID-106159, pp. 82-93. (NNA.910711.0047)

Lin, W., and W. Daily (1989), “Laboratory Study of
Fracture Healing in Topopah Spring Tuff -
Impiications for Near Field Hydrology,” Proceedings
of the Topical Meeting on Nuclear Waste Isolation in
the Unsaturated Zone, Focus ‘89, American Nuclear

Society, La Grange Park, IL. (NNA.900711.0241)

Lin, W., and W. Daily (1990), “Hydrological
Properties of Topopah Spring Tuff under a Thermal
Gradient -- Laboratory Resuits,” Int. J. Rock Mech.

Min. Sci. & Geomech. Abstr. Vol. 27, No. 5, pp.
373-385. (Readily Available)

Lin, W. (1991), “Variation of Permeability with
Temperature in Fractured Topopah Spring Tuff

10.

11.

12.

13.

14.

15.

Samples,” in High Level Radioactive Waste
Management, Proceedings of the Second Annual
International Conference, Las Vegas, Nevada, April 28
- May 3, 1991, American Nuclear Society, La Grange
Park, IL, pp. 988-993. (NNA.910523.0105)

Lin, W. (1993), Technical Basis and Programmatic
Requirements for Large Block Testing of Coupled
Thermai-Mechanical-Hydrological-Chemical Processes.
Lawrence Livermore Nationai Laboratory, Livermore,
CA, UCRL-ID-112834

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. Harntman, Ed.. (Society of
Mining Engineers, Inc., Littleton, CO), pp. 874-882.
NNA.891212.0018.

Wilder, D. G. (1993), “Altemative Strategies -- A
Means for Saving Money and Time on the Yucca
Mountain Project,” in High Level Radioactive Waste
Management, Proceedings of the Fourth Annual
International Conference, Las Vegas, Nevada, April
26-30, 1993, American Nuclear Society, La Grange
Park, IL, pp. 1263-1270, also Lawrence Livermore
National Laboratory, UCRL-JC-111652.
(NNA.930224.0019)

Foltz, S. D., V. C. Tidwelil, R. J. Glass, C. A.
Kelsey, and R. R. Eaton (1992), “An Experimentai
Investigation of Matrix Interaction on Fracture Flow,”
EOS Transactions, 1992, Fall Meeting, American
Geophysical Union, San Francisco, CA, December
7-1, p.223. (Abstract-readily available)

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 Leve! 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)

Danko, G., and P. F. Mousset-Jones, (1991), “A

Probe Method for Measuring In Situ Thermophysical
Properties,” in Proceedings, 2nd Internationat High
Level Radioactive Waste Management Conference,
Las Vegas, NV, April 28-May 3, 1991, American
Nuclear Society, La Grange Park, IL, pp. 555-563.



Prototype In sk
Feid Flaid
Tests Teswm

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

Additionai
snvirenmental zone
(comers markasd by biue
flags on June 22, 1993

—— Area cloaned for primary
consideration lor the
large piock axpenment

Mr@woo|

Proposes locstion for
8 10" x 25 travier for
sEwing support
MM

parking

lot

1

o ——————1

UE-25h #1 vy
(LA-10855-M9) \ \\ v
\\ \\\ \

Figure 3. Locaton of the Fran Ridge Site.

i

da

=
]
'y

%

P
"
i

Batwation of liquld phase

[ 2] o

o2 -
[ oTieederst =120 ]
L 5
- 1

ao : L . ] .
F ) ) 34 * E

Figure 2.  The preliminary resuit 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.



A S

L o= () 4
| €} gric
r Al e / B
L S @

R o 1 '

B
N

Figure 5. Sketch of the outcrop area after leveling.

(¢) - Chomimry
m (M) - Gesmechanionl
{T) - Tomperature
{H) - Heator
{E) - ERT sioctrosen. aceunte

Figure 6. Instrumentation holes in the large block.

Froa | Fyss _ FYss
MAMUJ AMUJJASONDUJIFMAMUJIGUJAS
I J L1 I I T T e Y S O I

Decielen Poims

_
o
]

>
']
o
z
o
.
n

V80 - Frams Precurament

Veos- L e

V& . Geck Locatien

V2 - Suwing Precesure Raview

V& - Gxcavessn Tech. Review

o4 -4 N

1 V&S . inmwnamaent Fins) Chack
Vas - Roasinews Reviow

[LBTS |Horzontsi Drilling Va7 - Cosldown scheduis
Vs . Acwvity clessewt
instrument Procurement & Calibration LBT.04
During the veruoal deilling:
Instasstion *...m 9 q Ane Mmeunt & empiete
2. Al -t wil 8o wtter e tiret heia
[ Yrame Fabrication  LOT0Z. | (that will Be & NX Rois) is SrNes OnE MACLINE MADPSY
. USING & DAFEReIS CAmere.
Préasrement of Frame _eccessores LBT-3X ves
By Assembly v A doad
Prohem T Heating Tewts LRI04 1_Cootdown |

[ Uodei Calcuiations |8:X£] ]

Matirix_kxpanson & Fractunng

TS siong & Imcurs ]

[Cetsmmation of proparties (LBT. J

I

Figure 7. Schedules of activities in the LBT.



CONCEPUTAL MODEL
OF SATURATED-ZONE
FLOW SYSTEM



IS

IS

=z

IS

IS

ORGANIZATION

Background of Conceptual Model Report
Hydrologic Units

Large Hydraulic Gradient

Vertical Gradients

Progress

al Luckey, U.S. Geological Survey



BACKGROUND

HISTORICAL CONCEPT (CIRCA. 1986)
iz "Intermediate Model"

i Level Il Milestone P-932

e (C-Well Testing Completed
 Large Hydraulic Gradient Characterized

e Seismic Line and G-5 Defined Deep Geology

1= "Road Map" to Complete SZ Site Characterization

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



BACKGROUND

EVOLVED CONCEPT (CIRCA. 1993)

i SIP’s and Study Plans Came Along
i Site Characterization Delayed

= Pre-"Preliminary Model"

e Milestone Date NOT Moved
« "State of Knowledge" Still Report in Order
e Conceptual Model Evolving

TPO Meating, Feb. 25, 1995 Richard R. Luckey, U.S. Geological Survey
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CONCEPTUAL MODEL REPORT

MAJOR TOPICS

Hydrologic Units
Potentiometric Surface
Hydraulic Data
Hydrochemical Data
Paleohydrology
Uncertainty/Future Needs
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CONCEPTUAL MODEL REPORT

DOES NOT PRESENT

Numerical Model
Model Grid

Model Boundaries
Code Selection

TPO Mesting, Feb. 25, 1995 Richard R. Luckey, U.S. Geological Survey
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HYDROLOGIC UNITS

DEFINITION

Upper Yucca Mountain Volcanic Aquifer
Upper Yucca Mountain Confining Unit
Lower Yucca Mountain Volcanic Aquifer
Lower Yucca Mountain Confining Unit
Carbonate Aquifer

Some Link to Stratigraphic Units
Some Link to Thermal/Mechanical Units



HYDROLOGIC UNITS

COMPARISON OF UNITS

Upper YM Aquifer
 Densely Welded Topopah Spring

Upper YM Confining Unit

e Basal Vitrophere of Topopah Spring
e (Calico Hills
e Uppermost Prow Pass

Lower YM Aquifer
o Crater Flat Tuff (Prow Pass, Bullfrog, Tram)
Lower YM Confining Unit

« Bedded Tuffs, Lavas, and Breccia
e Lithic Ridge Tuff
e QOlder Tuffs and Flows

Carbonate Aquifer



LARGE HYDRAULIC GRADIENT

(ROBISON, 1984)

TPO Meeting, Feb. 25, 1995
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LARGE HYDRAULIC GRADIENT

ALTERNATE CONCEPTUAL MODELS
1= No Big Deal Model

e Flow is in Calico Hills
e (Calico Hills is Tight Elsewhere on NTS
 Tight = Large Hydraulic Gradient

1z Drain Model (Fridrich and Dudley)

e Buried Graben Under Northern YM
 Northern Boundary Fault Drains Water to Carbonate Aquifer

e Supported by Gravity and Aeromagnetic Data; Supports Low Heat
Flow Beneath YM

1> 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

TPO Meeting, Fab. 25, 1995 Richard R. Luckey, U.5. Geological Survey



VERTICAL GRADIENTS

DATA
1> Measured at Ten Sites

iz Both Upward and Downward

e Downward at b#1, G-4, H-1, H-6
e Upward at c#3, p#1, H-1, H-3, H-4, H-5, H-6, J-13
e Note H-1 and H-6 on both lists

i Varies from =0.1 meter to > 50 meters



VERTICAL GRADIENTS

GENERALIZATIONS

Definite Upward at p#1 between Carbonate Aquifer and
Lower YM Aquifer

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

Both Upward and Downward within Lower YM Aquifer

Definite Upward between Deep Lower YM Confining
Unit and Lower YM Aquifer

Meeting, Feb. 25, 1995 Richard R. Luckay, U.S. Geological Survey



TPO Meeting, Feb. 25, 1995

VERTICAL GRADIENTS

DEEPEST POTENTIOMETRIC LEVELS
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Lower Yucca Mt. Confining Unit
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- Richard R. Luckey, U.S. Geological Survey



PROGRESS

== 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

1z Goal -- Technical Review by 3/31/94

e Optimistic, But Attainable
Tied to DOE Preliminary Model; Slipped 12 Months
No Need to Slip this Report 12 Months

TPO Meeting, Feb. 25, 1995 Richard R. Luckey, U.S. Geological Survey
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PROGRESSING FROM CONCEPTUAL MODELS OF GAS CIRCULATION )
IN THE VADOUSE ZONE 10 CONKIDENT CHARACIEIZATION

A SCTENTIFIC ROUNDTABLE INTERACTION ON YUCCA MOUNTAIN PNEUMATIC CONTINUITY
by the Yucca Mountain Affected Units of Local Govermment
Janpary 26 and 27, 1993 - Thomas and Mack Center - Las Vegas, Nevada

PRELIMINARY AGENDA

January 26th - Wednesday

12:30 pm 1. INTRODUCTION

A. Welcome and Rasis for Convening Workshop  Les Bradshaw (Nye County)
B. Workshop Organization and Ground Rules Phil Niedzielski-Eichmer - Facilitator
C. Gas Pathway Regulatory Considerations Mal Murphy (Lane Powell Spears Labersky)

1:00 pm 1. WHAT ARE THE PARAMETERS OF THE ISSUE?

A. Statc of Nevada Carl Johnson
B. Nuclear Reguiatory Commission William Ford
C. Department of EaeTgy [Russ Dyer

(DOE/YMD)]
D. Radionuclides Transportable in Gas-Phase [Rich von Konyrenburg (LLNL)]
2:15pm . WHATIS GENERALLY KNOWN ABOUT GAS FLOW PHENOMENA AT YUCCA MOUNTAIN?

A. Blowing Wells: Interpretations and Gas compositions
B. Fracture density distmbution: Evidence, Stratigraplty and Sirocrore
C. ThcnnalSignamreofMoistAh'DischargeatLandSur&ce

Mike Charnack (USGS)
—
Pznel: Larry Armma (USGS) Charlie Peters (USGS)
[Atan Fhnt (USGS)] Rick Spengler (USGS)
Cady Johmson (M&O) Ed Weeks (USGS)-

5:30pm  END OF FIRST DAY
Jannary 27th - Thursday
8:30am Il WHAT ARE NUMERICAL MODEL REQUIREMENTS

A. Boundary Conditions and Parameter Requirements
B. Pre and Post Emplacement Repuository Muodeling Requimements

Convener; Duane Chesmut (LLNL)

‘Panel; Bo Bodevarason (LBNL) [Ben Ross/Joe Gottlieh (Disposal Satety)]
Tom Buschek (LLNL) Ed Peterson (S-Cubed)
George Zyvoloski (LANL)

2 yracketed pames indicate individuals who have Deen mvited but ot confismred.

| ENCIOSUFE. 2 . .
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11:00 am

12:00 pm
1:30 pm

3:30 pm

5:00 pm

1V, FHCLD DATA AND STRATEGUSS NICISSARY FUR CHAKACTERIZATION AND LICERSING

A. Dambase Swaregies/Methodologies

Existing gas composition/distribution (isotopic and geochemical dataseis)
Natural gas discharge (thermal evidence)

Confined preumatic system responses (open and closed well smdics)
Rzpositoryscalebomdarycomﬁﬁons(mﬁylpﬁcmdsmﬂcmols)

bl adl M o

B. DismhedvandismrbcdSystcmFicldDm&rmgu
1. Repository scale testing
2. Local scale testing

Convener: Dave Cox (Advanced Resources Internarional)

Panel: Tom Buschek (LLNL) Gary LeCain (USGS)
Joc Dlugosz (DOE) Marty Mifflin (Mifflin and Associntes)
Cady Johnson (M&O)) Ed Peterson (S-Cubed)
[Keith Kersch (SAIO)]

LUNCH

IV. FIELD DATA AND STRATEGIES NECESSAKY FOR CHARACTERIZATION AND LICENSING (Con't)
V. SUMMARY PMPRESSIONS

A. What is Realty Impormant o Know?
B. What can be determined?
1. Boundary Conditions?
2. Natural Undismrbed Gas Distribution?
3. Ppeumatic Permeability/Effective Porosity?
C. WmanmaﬁcConﬁnuityDamImponmeiccnsingBeInstifnmdingProwedsas
Currentty Planned?
D. What.tfany.additionalsurface—basedtmsareneeded?

END OF WORESIIOP



MEMORANDUM FOR:

UNITED STATES . o
NUCLEAR REGULATORY COMMISSION ENCLOSURE 32
WASHINGTON. D.C, 20563-0001

M2 15ed

€. William Reamer, Acting Director

Repository Licensing and Quality Assurance
Project Directorite

Division of High-Level Waste Management

FROM: Charlotte Abrams, Sanior Project Managar

Repository Licensing and Quality Assurance
Project Diractorate

Division of High-Level Wasta Management

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

DATE: February 1-2, 1994

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

LOCATION: ** Nevada Test Site and Yucca Mountain area, Nevada

PURPQSE: To visit and hold discussions at spacific 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 presanted in the topical raport. See Enclosure 1
for the site visit {tinerary.

PARTICIPANTS:

NRC - 1.0 State of Nevada

C. Abrams T. Bjerstedt C. Johnson

H. Lefevre €. Einberg T. Hickey, NY Legislativa

J. Trapp S. Leroy Committee

» Interactions bestween NRC and DOE are open to members of the public,

Patitioners, intarvenors, or othar 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
detalls the open maeting policy for applicants and licensees.



| C. William Reamer 2

parmission to gain access to the facilities at Yucca Mountain must be

*k
obtained from DOE, Yucca Mountain Project Office (YMPA. Those persons
wishing to attend the site visit should mail or fax tha information
requested on the anclosed form {Enclosure 2) to Ms. Carlane Hi11, SAIC,
101 Convention Center Or., Las Vegas, NV 89193, Fax (702) 794-5348,
Verify (702) 794-7378, at least 14 days prior to the site visit,

Affected Local Governments

L. Bradshaw, Nya County, NV M. Baughman, Lincoln County, NV

D. Bechtel, Clark County, NV F. Mariani, White Pine County, NV

V. Poe, Mineral County, NV p. Niedzielski-Eichnar, Nys County, NV

C. Schank, Churchill County, NV L. Fiorenzia, Eureka County, NV
R. Williams, Landar County, NV _J. Hoffman, Esmeralda County, NV

R. Mettam, Inyo County, CA

cc:

7ML MU nty, NV

Charlotte E. Abrams, Senior Project
Managar _
Repository Licensing and Quality
Assurance Directorate
Division of High-Level Waste Management

$. Goldberg, OMB
D, Weigel, GAD

F. Parker, NAS

W. Barnard, NWTRB
A. Kadak, ACORN
R. Nelson, YMPO
J. Meder, NEV

Enclosures; Site Visit Itinerary

Site access form



6:00 a.m.
§:35

7:00
7:45

10:45
11:05

11:45
11:55
12:15

1:00
1:15
1:30
1:45
2:15

ENCLOSURE 1

ITINERARY
SITE VISIT FOR EROSION TOPICAL REPORT TOPICS
FEBRUARY 1-2, 1994#

Tuesday, February 1, 1994

Depart Beatty, Nevada

Arrive at Steve’'s Pass for overview of visit
introduction of trip organizers and cpening remarks

Depart for Solitario Canyon through Crater Flat

Solitario Canyon to visit and discuss:
Oldest dated boulder deposit on west slopa of Yucca
Mountain (YMW-3); Reference Figure 4 of Topical Report
(TR) [requires 1-1.5 hour hika from vehicles to
deposit and back; moderately strenuous]

Driva to Tranch through Solitaric Canyon fault (SCFT-2)

Discuss thick carbonate deposits and pediment surface at
SCFT-1 %a]so carbonate deposits and pediment surface, if
time allows)

Drive to Trench CF-1
Discuss exposure of alluvium at CF-1

Drive to NTS Gate 510, via Steve’s Pass (LUNCH will be
during drive to Gate 510 or as opportunity allows)

Badging at NTS Gate 510

Drive to Fié]d Operations Center (FOC)
Break at FOC

Drive to Yucca Mountain

East Flank of YM to visit and discuss:

- Hi11slcpe boulder deposits on Boundary Ridge (YME-2);
Reference Figure 5 of TR



2:50 - Hi11slope boulder deposit at head of Abandon Wash
(YME-1) Reference figures 3 and 5 of TR; [l hour hike
to deposit and back]

§:15 - Discussion of Sand Ramp History in area
4:30 Drive to Marcury or Gate §10
5:15 Exit Gate 510
¥ Participants will be expected to provide thefr own lunches and beverages

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



ITINERARY
DOE/NRC SITE VISIT FOR EROSICN TOPICAL REPORT TOPICS
FEBRUARY 1-2, 1994 :

Wadnasday, February 2, 1994

6:00 Breakfast at Mercury Cafateria (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 1 and SKM 3 for overview of
varnish deposits from road; Refarence Figure 6§ in TR,

7:30 Drive to Little Skull Mountain

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

section of hilislope colluvial boulder deposit (LSM-1);
referance Figure § of TR

8:20 Drive to Forty Mile Wash vista

8:;40 Forty Milg Wash to discuss Tertiary and Quaternary geologic
history

8:55 Drive to Forty Mile Wash rim

9:05 Forty Mile Wash to discuss Tertiary and Quaternary geologic
history [10 minuta 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 grosion event and role

of infrequent erosion events on landscape

11:45 Drive to Buckboard Mesa [LUNCH will be eaten during drive to
Buckboard Masa or as opportunity allows.]

1:20 Buckboard Mesa to visit and discuss oldest dated hillalopc
colluvial boulder deposits in Yucca Mountain area (BM-1) and
upper Forty Mile Canyon History (1 hour hike to deposit and
back}; Raference Figures 5 and 10 from TR

3:20. Dapart for wrap-up session in Mercury or T8D



1

5:15

Wrap-up Session (location T8D)
- NRC staff available to answer questions related to

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

Counties
- DOE closing remarks

Depart for Mercury Gate 100, refurn NTS badges, and return
to Las Vegas, NV .

A ————ar—

Notss:

1.

2.

3.

9.

A block of rooms has been rasarved in Mercury for trip participants.

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

- Resarved block of 15 rooms in Mercury for night of Feb 2 for those
attending Nye County field trip on Feb 3.

Security arrangements:
Feb 1: Entar 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

Evaryona should bring thelr own lunches and ice-coolers as we will be
gating on the fly.

Security Information should be raceived no later than January 21, 1994,
sand it to Ms. Carlene Hi11 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

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

FUBT 15 availdble in Mercury. It i cach only far nan-gnvernment and
non-tast site assigned government vahicles.

Please plan for cold temperatures.

Four days prior to the site visit, DOE will assess weather conditions
and make a call if conditions warrant postponing the {nteraction. If
wanther i bad, attendess ar their organizations will be notified (via
NTS badging 1ist) of postponement. Only thasé that have submiltéd
security information will be notified fnitially, and a follow-up latter
would be sent to NRC with the new dates for the visit.

An informal fieldtrip will ba lead by Nye County Nuclaar Waste
Repository Project Office Consultant Marty Mifflin on February 3.
Parsons wishing to participate should provide their own transportation.

CAN TLinmrary will be wiuilebls frem dht Mps Cennty Owniart Nffice aftar

January 20.



BADG‘NGlNFORMAHON REQU‘HEU PUM ARAWCYREOD 1W 1Tie 1tm ¥ mwm rwmw -
SITE FOR U.S. CITIZENS ONLY

NAME OF GROUP DATE OF VISIT

LAST NAME FIRST NAME - MIDDLE INITIAL (Mi)
(IF NO MI WRITE NMI)

SOCIAL SECURITY NO.

DATE OF BIRTH __PLACE OF BIRTH

NATURALIZATION CERTIFICATE NUMBER

JOB TITLE

COMPANY NAME

COMPANY ADDRESS 4

PHONE #

HOME ADDRESS

PHONEZ #

CITRZENSHIP __

NOTE: ORIGINAL KATURALIZATION CERTIFICATE I8 REQUIRED AT TIME OF BADGING




ENCIOSU™E 3B o

DRRET

pay one RC Field Trip
January 31 (Monday,, 1934

§:00 A.M. Eat breakfast in Beatty, NV

7:00

7:35

11:00

11:10

11:30
11:45

12:30 PM

1:00

1:30

Leave Beatty, NV for gate 510 at NTS
arrive at date 510 for badging
Depart CGats 510 for Little gkull Mountain

pa=s batween Little Skull Mountain and skull Mountain.
top to investigatse varnished deposits to North and South

of Jackass Flat Highway.

reave Littls gkull Mountain

Arrive Rock Vallgy. Stop for discusaion at east side of
Rock vValley along Jackass Flat Highway.

Dapart Rock Valley for Lunch in Msrcury

Iuanch in Mercury

Arrive U.5.0.8. Core Library in Mercury for discussion of
gaology at overview map.

Leava Mercury for 40 Mila Wash

Arrive 40 Mile Wash, Stop in Wash just north of Yucca
creat Highway for avaluation of alluvial and collinviai

deposits.

Leave 40 Mile Wash for Fran Ridge overviaw

Fran Ridge. Stop for overview of erosion. (Get location
from Paul Presthelt)

as=rive at Yucca Mountain stone gtripes =nd investigate.

Laave for Yucca Crast

Leava Yucca Crest for egress from Gate 510,

keturn to Exchange Club in Basity, WV

& it dreaste.



. ENCLOSURE 3C |
ITINERARY

Regional Evidence for Age of Landforms, Cyclic Erosion

7:00 a.m.

7:10 am.

7:30 a.m.

0:00 a.m.

9:15 am.

2:00 p.m.

2:30 p.m.

3:30 p.m.

4:00 p.m.

6:30 p.m.

landform.doc

February 3, 1994

(Detailed handouts on stops are separate)

. Overnight February 2 in Pahrump, Nevada (Saddles West)

Meet in front of Saddles West.

Leave, travel west towards Shoshone, California, on Nevada Highway 372 which
turns into California Highway 178.

' Tumoff for(to Chappo Spring). #1 geomorphic surface and 160 + 10 ka
ash.

Return to Highway 178, west to @ View of Lava Creek B and Bishop
tephras along the way.

Shoshone Town Dump. #1 geomorphic surface, dates on BK soil
horizon.. ’

" Back to Highway 178, south on Highway 127 to Stop 3.

} 2/3 mile traverse by foot to #2 geomorphic surface, fault zones,
geomorphic surface #1, coarse gravels of this surface.

@at this site (will carry makings/beverages).

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).

CStop at Fairbanks Spr;‘.@'s Discuss age relationships, compare landforms and
apparent histories of Tecopa basin and Amargosa Desert.

Leave, continue east to Crystal, then to U.S. 95 and on to the Indian Springs area.

Stop briefly 16 Teview desert vainisiion gravels near Indian Springs)(stop optional

depending on time).

Continue southeast tommRelationship of terrace gravels

inset into well dated 7-9 ka paleodischarge deposits with well developed vamish 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.

Arrive in Las Vegas.



FINAL AGENDA

FTTOSURE: 4

YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

DOE TECHNICAL PROGRAM REVIEW

February 14-18, 1994
Stardust Hotel
Las Vegas, NV

Monday, February 14, 1994

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

Dignitary Introductions and Opening Remarks

Framework Overview
Meetirig Conduct and Objectives

Introduction for 1.2.3 Site Investigations and

1232 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



Tuesday, February 15, 1994

8:00 am

8:05
8:15
8:45
10:00

10:15
11:15

11:45
1:00
1:30
2:00

2:30
2:45
2:50
3:55
4:55

5:40

6:10
6:10-7:10

Opening Remarks

Introduction to 1.2.3.3 Hydrology
1.2.3.3.1.1 Description of Regional Hydrologic System

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

ADJOURN

Poster Sessions
No Host Bar

R. Dyer

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

8:00 am

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

4:00
5:00
5:00-7:00

Opening Remarks

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

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

" 8:00 am

8:05
8:20
9:20

10:05
10:20
10:40
11:30

11:45
1:00
2:00

3:30
3:45
4:15
4:15-7:00

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

LUNCH
1.2.6 ESF Design
1.2.1 Systems

BREAK

- Wrap-Up Discussion of Engineering and Design

ADJOURN

Poster Sessions
No Host Bar

R. Dyer

W. Simecka
D. Stucker
M. Smith

J. White
J. White
D. Stucker

J. Replogle
D. Royer

W. Simecka



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

L. E. Shephard
W. B. Simecka
M. D. Voegele

10:20 BREAK

19:35 Panel Discussion Continues R. Dyer
11:35 Summary of Meeting Accomplishments R. Dyer
12:00 ADJOURN



