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Department of Energy
Washington, DC 20585

00V 3 1988

Mr. John Linehan, Chief
Project Management and Quality
Assurance Branch
Division of High-level Waste Management
Office of Nuclear Material Safety
and Safeguards
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. Linehan:

The purpose of this letter is to transmit to the U.S. Nuclear
Regulatory Commission (NRC) the pre-meeting materials for a
meeting between NRC and the U.S. Department of Energy scheduled
for October 18-20, 1988. The purpose of the meeting is to
discuss and agree to an approach and schedule for addressing the
Exploratory Shaft Facility (ESF) related open items. Please note
that the enclosed materials identify 21 items that have been
closed through documented correspondence and for which further
discussion is not required.

The following pre-meeting materials are enclosed:

1. Meeting agenda, as agreed to with King Stablein on
September 28, 1988.

2. épreadsheetrsummarizing ESF open items.

3. Tables of the open items sorted by Agenda topic and in the
order DOE suggests they be discussed in the meeting.

4. Summary table which identifies & breakdown of open items by
agenda topic.

The meeting will be held in Room 1E-245 of the Forrestal
Building, 1000 Independence Avenue, Washington, D.C. Attendees
should plan to arrive a few minutes early to check in through the
DOE security systenm.
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We look forward to meeting with you on these important topics.
If you have any questions, please contact Mr. Edward Regnier on
Sincerely,

(202) 586-4590.

RalphVstein

Associate Director for Systenms
Integration and Regulations

Office of Civilian Radioactive
Waste Management

Enclosure: As stated

cc: Robert Loux, State of NV
S. Kale, RW=-20
K. Klein, RW-30
E. Regnier, RW=-331
C. Gertz, YMPO, NV
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Department of Energy
Washington, DC 20585

- 0CT 5 1988

Robert R. Loux

Executive Director

Nuclear Waste Project Office
State of Nevada

Evergreen Center

Suite 252

1802 North Carson Street
Carson City, KV 89710

Dear Mr. Loux:

The purpose of this letter is to notify the State of Nevada and
to transmit to the State the pre-meeting materials for a meeting
between the U.S. Nuclear Regulatory Commission and the U.S.
Department of Energy scheduled for October 18-20, 1988. The
purpose of the meeting is to discuss and agree to an approach and
schedule for addressing the Exploratory Shaft Facility (ESF)
related open items. Please note that the enclosed materials
identify 21 items that have been closed through documented
correspondence and for which further discussion is not required.

The following pre-meeting materials are enclosed:

1. Meeting agenda, as agreed to with King Stablein on
September 28, 1988.

2. Spreadsheet summarizing ESF open items.

3. Tables of the open items sorted by Agenda topic and in the
order DOE suggests they be discussed in the meeting.

4. Summary table which identifies a breakdown of open items by
agenda topic.

The meeting will be held in Room 1E-245 of the Forrestal
Building, 1000 Independence Avenue, Washington, D.C. Attendees
should plan to arrive a few minutes early to check in through the
DOE security system.
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We look forward to meeting with you on these important topics.
If you have any questions, please contact Mr. Edward Regnier on
(202) 586=45%0. '

Sincerely,

Associate Director for Systems
Integration and Regulations
Office of Civilian Radioactive

Waste Management

Enclosure: As stated

cc: J. Linehan, NRC Y
S. Kale, RW-20
K. Klein, RW-30
E. Regnier, RW-331
C. Gertz, YMPO, NV
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AGENDA

NRC-DOE MEETING ON
EXPLORATORY SHAFT FACILITY (ESF)
OPEN ITEMS
DOE Ferrestal Building, Washington, D.C.
October 18-20, 1988

OBJECTIVE: The objectives of the meeting are: (1) for NRC to restate all
outstanding ESF open items previously documented in meeting notes or letters
to DOE, noting the information needed to resolve the open item and whether
the information is needed prior to the SCP, in the SCP, or prior to the start
of ESF construction; (2) to get agreement from DOE that they clearly
understand the NRC concerns; (3) for DOE to present an approsch and schedule
for addressing the ESF-related open items identified and documented by NRC
from 1983 to the present that will lead to resolution of those open items;
and (4) for NRC and DOE to 2gree on the approach and schedule for the
resolving each open item.

In the event that some agenda items for any session require less time than
projected, items scheduled for later discussion may be discussed earlier than
the time shown on this agenda.

October 18, 1988

8:30 a.m. OPENING STATEMENTS NRC
DOE
STATE OF NEVADA
OTHER AFFECTED

——— PARTIES
SCOPE OF MEETING
° History of ESF Open Items Identified NRC
¥ and Documented by NRC
) DOE Approach to Address ESF Open Items DOE
9:30°2.m. ESF DESIGN CONTROL PROCESS
‘o Review of Open Items NRC
° Requirements Flowdown DOE
° NUREG 1318 Phi losophy DOE
10:30 a.m. SUMMARY OF PERFORMANCE ANALYSIS
° Review of CDSCP Objections 2,3, and 4 NRC
° Penetration of Calico Hills Unit DOE
(CDSCP Objection 2)
° Potential Interferences with Testing DOE
(CDSCP Objection 3)
° Shaft Location (CDSCP Objection 4) DOE

12:00 LUNCH



A7)

1:00 p.m.
2:30 p.m.

3:30 p.m.

5:00 p.m.

> 2 '

SUMMARY OF PERFORMANCE ANALYSIS (CONTINUED)
OPEN ITEMS ON SHAFT LOCATION

o Review of Open Items
o  Approach to and schedule for Resolution

OPEN ITEMS ON PERFORMANCE ASSESSMENT

° Review of Open Items
° Approach to and schedule for Resolution

ADJOURN

October 19, 1988

8:30 a.m.

12:00
1:00 p.m.

5:00 p.m.

OPEN ITEMS ON SEALS

o Review of Open Items
o Approach to and schedule for Resolution

LUNCH
OPEN ITEMS ON TESTING

° Review of Open Items
° Approach to and schedule for Resolution
ADJOURN

Dctober 20, 1988

8:30 a.m.

12:00

1:00 p.m.

2:00 p.m.
3:30 p.m.

4:30 p.m.

OPEN ITEMS ON DESIGN AND CONSTRUCTION

o Review of Open Items
o Approach to and schedule for Resolution

LUNCH

, MISCELLANEOUS OPEN ITEMS

° Review of Open Items
° Approach to and schedule for Resclution

CAUCUS
CLOSING STATEMENTS

PREPARATION OF MEETING SUMMARY (To be 4.
continued Friday, October 21, as necesify)

NRC
DOE

NRC
DOE

NRC
DOE

NRC
DOE

NRC
DOE

NRC
DOE

ALL

NRC
DOE

STATE OF NEVADA

OTHER AFFECTED
PARTIES

ALL
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AGENDA .
CATEGORY

APP. TO ESF OPEN 1TENS

- (CLOSED/DOCUNENTED)

OESICN CONTROL PROCESS

SUNN. OF PERF. ANAtYSfS .

(POINT PAPER OBJECTIONS)
SHAFT LOCATION
PERFORNANCE ASSESSWENT

SEALS

TESTING

DESIGN AND CONSTRUCTION

NISCELLANEOUS
- NRC OBLIGATIONS
- PENDING

------------------------------------------------------------------------------------------------------------

s

0

L1

13

25

32

WESTON/SAIC 1TEN NUNBERS

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

6,18,19,20,21,22,23,24,
25,27,30,31,33,35,38,39,
40.41.42,53.55

87,68
89,70,71

29,34,51,102,123,124

52,56,57,59,73,84,85,
$8.90.91,96.98. 100

1,2,3,4,5,8,9,10,11,12,
15,28, 44,45.54,58, 86 89,
92.93.94,95.97,101,103,
119,121
17,32,36,46,49,50,74,76,
77.18.19.80.81.82,83 .87,
99.104,105,108,107,108,
109,110,111,112,113, 114,
115,116.117,118,120,125

1,13,14,18,47,61,72,175

26,37,48,65
60,62,63,64,66

*

REMARKS LEAD
BROCOUY

TTER 68 NOT IN SCP LAROTl
BLARCHARD

D0BSON (f
BLANCHARD /

ITENS 15,45 ROT IN SCP 008SON

ITENS 46,49 NOT IN SCP BLANCHARD

ITENS 7,13,14,16,47,81 SKOUSEN ;
ndT I dcp o

gROCOUY |

ITEN 43 NOT IN SCP

83 [TENS RESOLYED IN SCP

12 DOE OPEN I1TENS NOT RESOLYED IN SCP .

21 TTENS CONSIDERED CLOSED S
5 TTENS PENDING NRC CLOSURE :
4 NRC OBLICATIONS

125 101AL




Itea No Growp

! SEAL
? SEAL
3 SEAL
] SEM
S stat
L 14
! D¢
8. SEAL
01 0CY 1908

fipen JLems

Provide an analysis of Lhe potentinl
effects of construction of the
erploratory shalfl on losg-term sealing
copabilities of the roch mass and
identify factors Lhot detersine Lhe
nature and estenl of sych

effects

Deseribe hoo Lhe selecled escavation
Leehnoque gad shaft design accounts for
lisitations and wacerlainties in long
tere sealeng consaderstions

Provide desegn specificalions for the
shaft construclion 3nd shos how Lhey
deal wilh Lhe faclnrs 3ffecting
sealing

Describe Lhe seal design and
materipls

Discuss the selected locastions of any
planned evplorations or Lesting Lo be
perforaed along Lhe leagth of Lhe
shafl  [Include discussion of dats on
seal ng characteristics to be golhered
and Lhe lamitations and encertainlies
sssocialed o1th the data

Provide drilling history sad resells of

geolechnical testing from Lhe principal
borehole, C 4

Tdentify Lhe acceplance criteria for
construclion of Lhe exploratory shaft.

[dentify procedures wsed Lo mininize

Relerence

4838 [»

48318 1

4831k 14

18310 e

mir

48318 [1a

48310 11

SCP
5P
Scp
SCp

S(e
SCp
sp
Scp

S(p
1144
Sce
Scp
scp

SCp
1144
SCP
Sep
SCp
scp

scp
SCP

Evpected Documents for Closure

0 a

- .saae -~ - e - .-

D Cad b A3 - -

wd Gad 8D D

b Cad Cab N
b NE A b

6 3 (Reposilory/EST integration)

5 3 (ESF Constructlion lepacts)

4 [Design Testures contribubing Lo performance)
(Twpacls on postclosure perfornance)

4 4 (ESF Construction)

3.3 (Ceneral ES arrangencent)

(Vapacts on postelosure performance)

4 [Design features contridbyling Lo perfermance)

[Cenaral €S arrangesent)

(ES Collar constrycLion)

(ESF Underground corstryclion)

acls on postclosere perfarmance)

esign festures contribuling Lo performance)

SF im site testeng of seal components)
opact on Lotal systes releaces)
desiges)

Seal emplacement methods)

Sesl naterials)

Seal materials)

— o — et r— — g Ay lod b
— ow

]
2.

[SF lesting actovities)
{In sity Lesting of seals)

Cab omtuy

USES DFR 94 552, SANDBY 1111,
SANDBS 0762, SANDSA.141)
Closure documenled by 2/8/88
Linehan Lo Gertz letler.

Upon complelion of title 11

SCP 8 4 2.3 4.4 [FSF underground construclion)

KEY TO ABBREVIATIONS ON LAST PAGE

PRELIMINARY COPY/SUBJECT TO CHANGE

NRC States

fpen

Open

Open

Open

Closed

Open

fepected Date

12/30/88

12/30/88

12/30/88

17/30/98

12/30/88

N/A

12/30/88
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Iten Wo Crovp Open lbems Reference Tepecled Docunerls for Closure NRC States [upected Date . “
damage Lo Lthe roct mass penelrated. SCP 0 472332 (Serface facilities arrangenment)
S(P 8 4323 (Theroa!/uechanical analyses and dals)
9 SEAL  ldentify liner construclion and 18318 1le SCP 8 4 2 3.4 ¢ (ESF wnderground construclion) Open 12/30/88
placement Lechmique. [nclude sueh SCP 84324 (Design Tealures conbributing Lo performance]
information as.  limer type, liner SCP 8 4322 (Ceochenical analyses and data)
oslerial lest!n? and placesent of SCP 8 4 3 2.3 (Thernalfnechanical analyses and data)
timer  Mhis inforsation needs to be SCP R 2419253 (Tepacts from conglruction of shalls)
folly considered «n application of any
persanent sesling program.
10 SEAL  Describe how the seals are expected to 4831R 1113 (P8 4¢231 iESF in site Lesting of sesl conponents) Open 12730788
perfors in sealing the exploratery SCP 8 4331 (lepact on total syslew releases)
shafl, Describe Lests done, both SCP 8.3 32.23 (In site testing of seals)
laboratory and field, to delermine
their long-term durability snd their Q:j
coopatibility, both eherical and
physies!, to Lhe host roct enviromment.
] SEAL  Describe the placemenl nethods 4931R 111% S(P 8 4331 (lepeel on total systen relesses) Open 12/30/08
SCP 8 33 2.3 (Esplacenent nethod)
SCP 6.2 8 2 (Shaft/ramp seal eoplacenent)
SCP 6 2 8 4 [Borehole seal emplacenent)
12. SEAL Describe resedisl methods Lo be vsed il 4831R Ilte SCP 8.3 31 (Dverview of the sesl progran) Qpen 12/30/88 i
seating nethods are not adequate ‘
13 DC  Describe tesl snd inspection procedures 4831IR 1va Upon compleLion of Fitfe (1 Open i
to be vsed during excavation (e g., o
plembness of hole, rock sass 5
disturbance ete | Lo delermine v
scceplability of the shafl s C oy
constrncled . %
1] DC  Describe test and inspeclion procederes 4831R Vb Upon complelion of Title 11 Dpen 3?
to be wsed during shaft liner i
corstruction. Inclede information sech , (f' ;
as grovl injection rates, growt bond -
logs, theras! seasuresents of growt
during curing, and liner
instrumentalion Lo be wsed
15 SEAL Describe Lesl and inspeclion procedures 4831R 1Ve Letler on Lhis subjectl Open
Lo be wsed after sesling of Lhe shafl )
01-0C1-1988 ? ;

e e T Y el

KEY TO ABBREVIATIONS ON LAST PAGE

PRELIMINARY COPY/SUBJECT TO CHANGE




Iten No. Croup Dpen ltens Reference Tapecled ODocusenls fnr Closure RRC Status Expecled Nale

Lo sssess Lhe resuits of Lhe sealing
efforl on controlling sdverse effecls.
Include informalron such os grout

—_ strength Lests, viseal ideatelication

of seal co-dntnons records of water
inflos, sssessaent "of seal bond Lo hot
rock, and Togging of drill holes.

16 DC  Describe plans Lo document the above 1831R 1vd Upon completion of Title 11 Open
conshruction sctivities
1" TEST Deceribe test plans 20d procedures wsed 1831 ¥y SCP B 4231 (ESF Lesting operatrons) Open 17/30/08
Lo oblain adequate data on site SCP 8 4 2 3.4 4 (ESF wnderground construclion § operation)
characleristics Lhal ean be messwred’ SCP 8 4236 (Evaluation of ESF layuut)
vither directly or indrrectly dlrll7 S(P B 31223 (surface based study of percolation)
construction of Lhe ssploratory shaft SCP 8312231 Wateis hydrologic properties Lesting)
For exaeple SCP B 312244 (Radial borehole Lests in Lhe ESF)
SCP 8 31 2.2.4.7 [Perched valer te:t in ESF)
" Ceolngic wapping and roct SCP 831151 81 (Wining methnds; design verification)
sass characterization of Lhe SCP 8.3 115 1.1 (Ihermal "oaetlies tesling)
shaft walls SCP 8 3 1 15.1 2 (Iheraal expansion Lesting)
SCP 831 15 1.3 (Mechanical properties of intaet roctk)
0 Veasurements of rates and SCP 8 31 15 1.4 (Wechanical properties of fractures)
guantities of growndealer
inflow gnd collection of
groundwaler samples for
besting
o Neasurements of overbreskage
during blasting
n Roek mechanies testing of
sasples oblained during drill
and blast operstions
(L] €0 Identify the line of responsibility for 493IR Y1y Pravided at Awgest 85 DOE/WRC meeting, Closed N/A
isplenenting QA procedures doen Lo and Closere documented by 10/31/86 Linehan
including lE Conastruction Contrgctor Lo Vieth letter
{10 CtR 50 Appendis B Criteria |
requires Lhat Yorganizations perforaing
quality assurance Tunclions shall
report Lo 2 mansgenent leve! such Lhat
this required avthorily and
orgenizations! freedon ineluding
seflicient independence from cost and
schedule shen opposed Lo salely
01-0C1-1982 3

KEY TO ABBREVIATIONS ON LAST PAGE

PRELIMINARY COPY/SUBJECT TO CHANGE




Item No.

20

N

72

N

2t

7%

26

n

0.

01-0C1-1908

Crowp

0

c

4]

4)

)

)

4

LS

m

SEAL

Open [tens
consideration, are provided.")

Tdentify Lhe procederes Lo be wsed by
the Qualily Assurance organization for
inplementing and soniloring Lhe QA
pregrae for evplocatory shafl design,
consiruction and testing

Provide 2 schedule for completion of ES
Conrstryction and Lesting QA procedures.

Provide basis for assignmentl of quality
Tevel Lo the LS construclion.

Provide basis for sssignuent of quality
Tevel to dala enllertinn during
consbryclion

Provide basic for assignment of quality
fevel to the devalering systen

00f eould like copies of led Johnson's
saslysis Lhal indicated Lhe 1/2* rynolf
froe the [ S Drainage Ares conld
result in s & order of magnitude
increase of water into the [S over the
SNL 300 year (tood scemsrio

DOt vould like » copy of the report on
in Sily stress messurement ot NTC
teferenced by Navid Canover

DOE would Vike specific delails on the
sreas of landslides ot Yuccs Vountain
teferenced by Jobn Trapp

HRC position on Lhe } part per 100,000
relesse limit 3s 30 instanlancous
dillerential or an integral over a
year

Need Lo establish an authoritative set
of references on Lhe subject of roct
damage sround opemings in Lhe earth,

Need Lo establish 2 common approach to

Reference

4831R Yib1
4821R VIb?

483IR Vb3

18318 VIb4

88541 |

88541 2

88541 3

885A1 4

38541 §

88SAT 6

Trpected Documents for Clasure

Closyre dJocumented by 7/88 QA
neelang susmary

Closure documented by 7/88 QA
meebing swamary

Closore docusented by 7/88 04

weeling cuemary

Closere documented by 7/88 QA
seeling swesyry,

4721788 Leller Crom NRC providing

requested analysis. Closvre docomented
by 10/31/86 Linehan Lo Vieth lelter

Refereace 1deatified. Closwre
documented by 10/31/88 Linehan to

Yieth letter

[etler sent 12/3/85, Closure documented
by 10/31/88 Linehan to Vieth felter

/A
SANDAG-7001. Closwre documented by
8/19/87 Linehan Lo Kenich lelter

SCP 8 4 2 3.1 [ESF testing operstions)
1

KEY TO ABBREVIATIONS ON LAST PAGE

PRELIMINARY COPY/SUBJECT TO CHANGE

(losed

Closed

Closed

Closed

Closed

Closed

Closed

Open

Closed

NRC States Ewpected Nate

N/A
N/

L

A

R/A

A

/A

A

12/30/88
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Iten No. Crowp Open [tens Relerence fipected ODocumests for (loswre NRC States Uxpected Dale
evalusting Lhe wagnitude of Lhe danage SCP 8 4323 (Theeaalfmechanicsl analyses)
around openings SCP 8 l 325 {Suanary of polential tmpacts Lo
site from SC aclivilies)
29 SL  Need to establish the properlies of 885A1 7 seP 0 (Ro'vtsenllliveness of planned Lesting) Open 12/30/88
characteristics that can be wsed in the SP ? (Drifting Lo snuthern bloct)
. evaluation of ®representatitiveness.?
A selhod Tor amalyzeng Lhe dats also
needs Lo be established
30 €D  Need Lo struclyre Lthe oper ilens in 3 B85A1 8 Letter <ent to NRC 6/2/86. Closed N/A
sanner Lhat will allow the April 1983 Closere docusented by 10/31/88
NRC tetter (Coplan Lo Vielh) to be Linehan Lo Vieth letler
closed ovt
3 D NRC Tanpl cooments on Lhe Draft 88541 9 Letler sent 11/25/85. Closure Closed N/A
Perfaroance Assessuenl on Lhe docesented by 10/I1/R6 { tnehan Lo Vielh
Eepinralary Shaly, Tetler
» TEST Meed Lo revies <ection 60 .21(c) Lo 28541 10 SCP 831 4222 (Serface frocture neloork studies) Open 12/30/88
deterwine NRC's expeclations regarding SCP 831 4224 (Gealogic mapping of ESI)
the tnforaation of fraclure SEP % 42 1) {ISF Lesting operations)
characleristics to be obtained from Lhe
esplnratnry <hafl
1n (0 WRC <laff comcermed abowt the fact that 885A1 11 Letler senl 12/26/86, Closwre Closed LI
the second exploratory shall sas documented by 8/19/87 Linehan Lo
located ovlside of the preflerred ares, Kunich leller
seeds Lo sore Lhoroughly erplsin logic
25 Lo ohy Lhis 15 3 significant point.
Is tb an issee relaled Lo validily of
Lesting data or radiological heallh and
safety?
" SL  During the DOF presentation on Lhe 885A1 12 SCP 8 4215 (Representativeness of planned Lestling) Open 12/30/88
ralionale Yor selecbion of Lhe sile for SCP 8421585 (Need for drifbing Lo soulhern part of Lhe
the esploratory shalft, Lhe DOE stated repository block)
thal Lhe sile chosen s representative SCP 8 4 2.3 3 {Description of Lhe £51)
of the repository block but indicated
that discussion of the question of
representativeness vould be deferred.
The NRC stalf agrees Lthat Lhis showld
be an agends item for 3 fulure meeting.
3 €D The DODE wilt provide Lo Lhe NRC Lhe 88SA1 13 Keystone documest. Closyre documented Closed N/A
Keystoae Docement £310/85/1, by 10/31/R6 Linehan Lo Vieth fetter
0t NCT 1988 ]

KEY TO ABBREVIATIONS ON LAST PAGE

PRELIMINARY COPY/SUBJECT TO CHANGE



Jtem Mo

3

L1

18

39

40

41

9

01-0CT.-1988

Croup

Tes!

NR(C

4

co

o

(4]

4.

Npen [tens

Recoasended Watriv and Rock Wass Bell,
Bechanical, and Thermal Properties for
Thermorechanical Straligraphy of Yuceca
Nountain, version 1, Detober 1984,
relaled Lo selection of Lhe repasitory
horizon -

The DOF delinested the wndergrovnd
tayoul of Lhe explorstory shaft and
drifts and stated that !ld!l?TOUId
tesling considerslions heavily
influenced the Tayout. The NRC canhot
ss<e~s Lhe adequacy of Lhe plonned
Lests snd hence Lhe testing layoul
wntil the Lest plans are provided prior
Lo the NNRSI/NRC 151P meeling.

Ihe NRC is Lo furnish Lhe DOE eith Lhe
informatios 95 Lo vhelher NR('s

10esp S/yr release rate applies on 9
diserete yesr by year basis or
conlinvous rate basis

The DOF will furmesh Lhe NRC wilh the
docesent which conlaing recent
information on thickness of Lhe Calico
Holls

The DOC eill send Lhe NRC copies of Lhe
viesgraphs wsed in Lhe D0E’s
precentstion of Lhe damaged rone mode!
for teff.

The DOC oill provide the NRC oilh the
dots (e.g., ROD's, stresses, hydrowlic
conductivities) wsed Lo gel the resolts
presented dering the DOE presenlation
on damaqed rome wundel for Leff.

The NRC oill provide the DOL with Lhe
U.S. Bureaw of Wines reference relsted
to horvzonlal slress of soulhern Nevads
rocks

DO will provide NRC with informstion
refating Lo testing performed in or on

Relerence

885A1 14

885Al 1§

885AT 16

B8SAI 17

88SAT 18

885A1 19

885A1 20

Tipected Documents for Clasyre

SCP R & 231 (ESF Lesbing operalinns and

la{nut constraints)
5Cp 3 (ES gemers) srrangement)

See {Evaluation of ESF

N

Closure [via 7/20/87 DOE sebmillal)
docusented by 9/10/87 Linehan to
G-ely letter

Viewgraphs transmilted 3/11/08  (losure
documented by 10/31/88 Linehan to
Vielh letter

SANDBG-7001  Closure documenled
by 4/7/R8 Yousgblood Lo Certz lelter

Reference identified. Closwre
documenled by 10/31/88 Linehan to
Violh letter

DOF sybaitted info. on 9/18/87.
(losere documented by 2/8/88

KEY TO ABBREVIATIONS ON LAST PAGE

PRELIMINARY COPY/SUBJECT TO CHANGE

84221
SCP 8 42334 (Main Lest level ?!ncrul arrangeeent)
8.4238 ayovl and aperalions)
SCP 81 & 21 (Rationale for Planned Lesting)

NRC States

Open

Closed

Closed

Closed

Closed

Closed

Erpected Date

12/30/88

A

nA

A

/A

A

R T SR a sl il




Itee No.

4

a

1}

01-0CT 1980

Crowp

SEAL

SEAL

T€S1

11¢

MRC

T1ES1

Open Ilens

senples obtained from YSY G-4 in
addition to thal presenled in
USCS- 0 R-8¢-109

NRC requests Lhsl DOE ideatify the
schedule for providing the itens
identified in DOE's response of June 7,
1985 as being wnder development,

A decicion {and the implications of
swch 3 decision) on whether the DOE
will revove the liner ot permanent .
closure or wse it as parl of the long
Lere sealing system has nol been '
deterarned

A discussion of sealing ealerials and
placevent wethod and Liming for
esploratory boreholes from Lhe ES will
be provided in 3 fulure meeting on
repository design

The testing program Lo ehgraelerize
perched waler rones will be discussed
ot Lhe 1SIP meeting

The design specifications and
scceptance craleria for Lhe shaft
constryclion inciuding conslruction
controls, test blasting, and overbrest
control will be provided Lo Lhe NRC
when available

The NRC wil) provide guidance on
Lhe bey parameters that shosid be
considered tn delermining Lhe
representativeness of the ESF.

DOE's plans on the choraclerizalion of
tithophysal zones and on plans for
desonsteating horizonts! esplacement
snd explorsteon holes ool be discussed

Reference

88541

8854l

88541

R85A1

885A1

88541

88541

N

2?

23

24

2

26

7

Frpected Documents for Closere

I inehan Lo Gertz fetter

Letter on this subject

SCP 8 4373 (Thersal/neehonieal analyses)

SCP 6 2 B 7 (ShafL sexl enplaceaent)

SCP 6 78 (Seal designs)

SCP 8331 2 (Seal materinis)

SCP 833 272 (Sesl eaterials)

S(P 6 2 8 ¢ {Rorehole seal emplacerent)

SCP 83323 (Seal enplacenent wethod)

SCP 6 28 2 (Shaft/ramp sesl evplacenment)

SCP 8331 {OVerview of the sesl proaran)

SCP 84331 (Inpact on tolal systes releases)
SCP R 4721 {FSF in sity testing nf seal componentc)
SCP 8 4 23 1 (FSF testing operalions)

SCP 831 272 47 (Perched waler tel 1n ESF)

pan campletion of Title I

/A

SCP 831 15 1.1 (Study of therns! properties)

SCP 831 IS 1 2 (Thermal expansion Lesting)

SCP 8 3.1 15 1.3 {Rechoncial properties of inlaet rock)
SCP B 31 15 1.4 (Neehanical properties of fractures)

?
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4

SEAL

W

PERF

Open Ilens

in 9 Tulure seeling on reposilory
design

Has DOFJOCR wmade 3 decosion Lhal the
vse of radioactive malerials in the
sile charactertzation program will not
be considered in the Fylure?

Desonstrate thyt lloodin? 1ad erosion
do nol adversely affect long Lere
repository pecformance {incorporate
shaft locatron changes into performance
natynag)

Previde reasonable assyrance that
shafls are adequalely separated so that
testing i one does nol adversely
afect abitily Vo nblais required data
in the other shaft and adjacent Lest
Jress.

Adoptl sdequate drift construction
controfs tn weet 10 CFR 60 pre/post-
closure performance requirements,

Discuss recognition of possible need
for remedial messyres Lo maintpin
postelosure isolalion capabilities due
to penetestion of Largeled
genlogies!/hydrological structures.

Provide assurance Lhal planned drift
Lesgth and direclions are sdequate for
eharacterizing each of Lhe targeled
faull zomes.

Describe the measures to be taken to
svoid interference wilh Lesting by

Referemce Tepected Documenls for Closure NRC States Erpected Date

SCP 83115157 (Exeavation investigation, DOR)
SCP 8 31 15.1.6.1 (Heater esperiment 1» wnit 15e1)
SCP 831 15.1.7.1 (Plate losding Lests)
SCP 83256 [Development and desonstration of equipnent)
SCP R 4 7.3 (ESF tesling operatinns, layoul constraints and
tones of inflyence)
885A1 78 SCP 8 71 (Decontaminalion) Open
SCP 8 41 2 (Incorporation of 10 CFR §0)
SCP 8 4 22 2 (Locations, operations and conslruction
controls for surface-based setivities)
SRR 42 31 (ESF t051607 operations, layowl comstraiels
and zones of influence)
1871R (s S(P 842331 (Rationate for shaft location) Open
S(P 8 4321 (Hydrologic snslyses and dats)
SCP 8 4 3.3 2 (Impact on waste package comstrginment)
5P 8 433 (Polential impacls of sile char aclivilies on
postelosure performance)
S g3 (Desi?u Teateres thal may contribule to
performance)
4871R I SIP 8 &7 31 (Test constraints and 200es of inflyence) Open
SCP 842361 (Test Lo Lest inlerference)
SC(P 8 42362 (Construction Lo Lest interference)
SCP 8.4 72 2 4 4 (ESF Underground Construction and operstions
4871R 111y Closure documented by 7/25/08 Closed

Linehan to Stein letter

4871R 111D SCP 8 4331 (lapacls on total releaseffaviting and Open
seisaicity])
S(P6225 6286 (Oplions for sealing 2 diserete
Tawll of Tracture some)

4871R 111c Letter sumsary seat 10/29/81. Closed
Closwre documented by 7/25/88
1inehan Lo Stein letter

4871R 1V S(P 8 4231 {lest constraints and zones of inflyence) Open
(P 8 42.36.2 (Construction Lo Lest inlerference)
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drifting operations. SCP R 47 3 4 4 (ESF wnderground constrection & Operalions)
87 PERF  Wodify prriormance snalysis to reflect {871 Vs SCP 8 43253 (fepacts Trom shafl constrection) Dpen 12/30/88
_ increase in size of ES-2 Lo 12 feet SCP B 42331 (History of shalt location and

conliguration)
PR 42367 (Construction Lo Le<t interlference)

58 SEAL Describe how comstruction sethods 4871R ¥b SP R4 7244 (FSF gnderground construction and operalions  Npen 12/30/08
stainize shaft vall damage
59 PERF  Desorstrate that there will be miningd 1871R Ve SCP 8 4 2 31 (Test constraints and z0mes of inflyence) Open 12/30/08
isterference with Lesting from SCP B 42361 (Test Lo Lest interference)
underground constroetion sctivities. SCP 8.4.2 387 (Construction to Lest interference)
In parLecular, address the potentisl SCP 8 42 3.4.4 (Underground operations)
for
° sovemenl of construction
fluids throwgh fracltures from
ES-2 to ES-1 Lest areas
) damage Lo Lesl instruments
from blasting vibralions
80 L 4 The DOF will asseshble Lhe draft 18741 1 Dravings sent to MRC on 6/4/87 Pending
£S5t Repository Interface Control Closere notl yel docwmented
. Orasings in o manner Lhal they can be
released Lo NRC and the State by June
1, 198)
81 B0C  The DOF will provide Lhe Lechnics) 4871 2 ipan completion of Title 11 Open
snalysis supporling the proposed size
of the esploralory drifts by June !,
1987
62 P The DO commilled Lo coustrnetin? 48701 3 Lelter/position paper senl to NRC on Pending 10/88
erploratory drifts wsing controlled 10/16/81 and 10/19/87

blasteng Lechniques, bul emphasized
that this did not mean thal DOE had
sgreed Lhal Level | QA requirements
oill apply Lo controlled blasting in
the deifts  The Deparlment will
evalusle Lhe relevance of drifl
stability and damage control Lo
rebrievabilily and oaste isolation
considerstions

01 0C1-J980 9
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fipen lLens

The DOF comeitled Lo wsing the same
construclion control requirements in
the second 17 1L dismeter shaft as i

the farsh 12 F1 diaseler shafl

The DOE cowmitled Lo provide Trom
files, if avarlable, historie dravings
depicting Lhe inilial repository
elevalior at Lhe 1200 L horizon by
Jurne }, YOM) :

The NRC wil) review attachoent 7 and
vl notofy the DOt by Jume 1, 1987 if
Lhe proposed response plan Lo close outl
open 1bems s salisfactory,

The OOT provided Lhe information
requested in Attacheent 6 to NRC and
Lhe State of Nevads oo Apral 1S, 1986,
Copres are included sith

disteitubion of "his suenary

DOE showld desonstrale Lhal il has in
place and 1s ioplesenting s overall
systemalic design and appravel process
for the €SF that (1) considers 10 CFR
60 requirements including those for QA,
(ii) recoqnizes wncertpinties
associated wilh site characlerization
sctivities, {vi1) recognizes Lhe need
for feedback snd intersclion asong
partrcaipants responsible for design,
screnlafic Lests, perlormance
sssesseent, construction and operation,
and {1v) considers operstional impacts
os tesls and space requirements Lo
avoid test interferences

DOF showld provide jestification for
assigring quality levels 11 and 1] Lo
practically a0l sclivities for ehich
specificalions vere hNonded out Lo FIS
during Lhe 50 X Title | design revier
of the ESF

Relerence

48741 ¢

8741 5

48701 6

WML 7

S80AT 1

s8nAl ?

Lrpected Docwments for Closwre

Upon completion of TiLle 1}

Drawing sent Lo NRC on 8/4/87

Closyre ant

Pravided at
(locere nol

s(e 8 4 1?
S(Pg a2l
P 8423
S(P 8423
S(rRa?3
(PB4
Str 8423

yel documented

A

neeting April 14 and 1S
yet documenled

{Incorporstion of 10 CfR 60 requirements)
(Rationsle for planned testing)
I (ESF testing operations, layoul comstraints,
and zones of influence)
.7 {ESF Integrated Dsty Systen)
3 ) (Design and interfoce control)
6.2 (Potentisl for construction and
operations interference with Lesting)
6 1 {Test Lo Lest interference)

Prinr Lo sile preparsbonns for Lhe F5H

10
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08)

08J

08J

fpen llems Reference

The NRC staff cansiders Lhal Lhe need 588PP 02
for eotend ng Lhe Euploratory shaft |
(€S5-1) approvisately 400 fL below the
reposilory horvzom aalo the zeolitic
zone of the Calico Wills ynit has not
been esLablished in the CDSCP mor has
the need been eslablished for Lesis
requiring drifting (horizonts!
escavation) through the Colico Hells
enil It has mol been

demnnslrated that the proposed shaft
(€S-1) penelration into the Calico
Hills wnil [an important barrier
beteeen the repository horizon and the
wnderlying groundester table) or the
proposed drifting throwgh it will ot
have polenlial adverse 1mpacts on the
easte rsolation capabeloly of the site.
The COSCP does not include selficient S88PP 03
and corsistent comceplual desi?n

informatior on Lhe propased ESE.  This

does net allos the evaluation of Lhe

potenliasl cnteeference of proposed

investrgatiens eith each other

and the anterference of construction

operalions in Lhe Leo shalfls and long

drifis with these invesbigatlions,

The (DSCP does not sufficiently 588PP 04
consider the poteatinlly adverse
ispacts resulling from Lhe tfb.oS!ﬂ
locations of ES-1, F5-7, other shalts
and ramp porlals in sress which may be
susceptible to surface vater
infiltration, sheet flow, and lalersl
snd vertical erosion {Refs. | 3nd 2).
For the proposed locations, Lhere is »
possibility of (3) potentially
significont snd wnmiligable long-tern
sdverse inpacts on the waste iselation
capability of the site and/or (b)
affecling the ability Lo adequately

Scp
S(P
Scp

SCP

Sce
See
S(P
ser
SCP
Sce

1184
Sce

Scp
SCP
see

S(p
Scp
1144
Scp

Sep

fspected Docusents Tor (locwre

@ 2 X XN N- K ]

- -~ . -~ ..

-

- e, ..

~ a3 NN NI NI NN
W D Cad Cad Cb D

b Cab 0D

b Cab CAD Cab Cab

~ "D = ny

Cab b

331 (Rationale fTor shaft localion)

Cab Cob S Cab NI

NRC Status Enpecled Date

8.1 (Charseterization of Calico Mills) Npen 12/30/88
(Concepts of wnsalurated rone [loe)
1 {Dats needed for pastclosure performance
tvaluations)
4 [Relation belween planned Lesting 2nd

data weeds)

Test conslraints and rones of influence) Open 12/30/08
(Gemeral srrangesent of serface facilities)
(Test to Lest 1nterference)
(Construction Lo Lest inLerference)
(Underground operalrons)
Cemeral descriplion of wnderground sapportl
ysteans)
(Cemeral Arrangesment of ES-1 & £5-2)
(Ceneral arrangesentnl main test level }

drifts)

F(
32
61
s ?
“
S

]
33
3¢

Open 12/30/88

1 (Ceneral approach to performance sssessement)

2 {Approach to assess the polenlia) impacts of

site char. activities)
{Supporting Lechmical analyses sad datls)
1 (Inpsets on total-systen relesses)

.2 {Ispacls on sasle pachage containment)

3 (Iopacts on EBS release)
4 (lspacls on GNIT)
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118

FLRI

TEsT

Open Itens
characlerize Lhe site

Ihe rationgle fnr Lhe <pecificating of
isforealior needs does nol appear Lo
ensure coepleteness of Lhose
infereations needs. Turlhersore, Lhe
irtegration of Lesting wilh design and
performance assessment apprars Lo be
lscting

Ibe CDSCP {Section 8 4 1 | states Lhat
corrent plans call for drilling
spproviostely 100 Lo 350 shallos holes
(50 to 150 L deep), and 45 to %0
esploratory holes (presumably deep).
Several Lrenches are also planned to be
excavated for site charscterization.

In sddition, Seclion 8 4 2.5.1 includes
3 syemary of proposed numerous
activilies Lhal vould involve drilling
froes or very close Lo ES 1. The
individeal, Lhe comylative and Lhe
syrergeslic effects of Lhese holes have
aol been ronsidered 1a Lhe evalyation
of the polestial iepacls of exploratory
shaft constructinn and Lesting on the
vaste isolalion integrily of the site
{Seclion 8 4.2 6, and swpporting
referemces, in parbicolar Fernander et
sl , 1987, Case and Kelsall, K 1987).

COSCP's approach Lo characlerizing Lhe
cosplen Lhree-dimensionsl nature of
fracture systess tn Lhe repository
block sppears to rely on fracta!
an2lysis of owlcrop exposures and
geologi: sapping of ES-1, drifts and
oreholes [excluding floors and worting
faces). Also Lhe CDSCP limils the
objectives of fracture netoork studies
te providiug fracture analyses Lo
sepporting hydrologic modeling. The
spproach and objective Lo
eharscterization described in the COSCP
o3y not fesd Lo sefficient descriplions
of Lhe fracture nelvorks

Reference Fepected Documents for Closere RRC States Fupected Date
5R8PP (1 SCP 8.3 (throwghout all sections) Npen 12/30/88
SCP 8.3 725 (Prectosure design)

588P°P (27 SCP @ 4 32 2 (Potentenl impacts (rom dralling) . Open 12/30/08
SCP 8 43251 (Potential ispacts from surface setivilies)
S(P 843231 7 (Impacts on Lolal system releases)

Serfoce fracture neloord studies) Open 12/30/08
Ceologic mapping of ESF)

S88PP (29 S(Py 3y
P8I A2

- np
a—
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167

1est

Open [Lens

the required integration of
site-specific subsurface information
with reposetlory design 15 nol
considered in this seclion (e.g., vot
even among Lhe qualifying factors
bisted in the nest Lo tast paragraph
orn pg 8 3 1.4 90

This table, which sumsarizes Lhe
requestls for thersal and pechanical
rock properties, appesrs to be Tar Trom
cosplete .

Seetior 8 3 1 15 does nol present o
clesr Lesting rationale  Thermal and
sechanical properties Lo be determined
are nol relaled Lo specifoc individual
Lests

The Lesting prograw laid ovt im Sectioe
8 31 15 15 delrcient in several
respects. In some cyses, inportani
information that could be gained in
testing is nol idenlified. Also, some
proposed Lesls are ill.-delined, aud
others may not be able Lo prov-de
required inforestion

Ihe discussion and wse ol statistics am
this chapter is not clear.

statistucal approach has been seggested
to determine aynbers of Lesls required
Lo detervine variows rock properlnes
bat the spprosch suggested is con!usaug
and appsreatly overlooks several
considerations Lhat should be factors
into such an approach Also, needed
confidences of *lov,® "nedien,® or
"high? have been assi'ucd vithost
erplaining the basis Tor such
assignments  Bases for assigning Lhe

Reference

S88PP (30

588PP (42

588PP (43

S88PP C44

S88PP (45

s(e

scr
SerP
ser

sce

SCP
Scp

sce
Scp

Fipected Documents for Closure

- a e

.3 -

.31 (ESF lostiu? operalions,

1 {Site-specilic subsurlface information study) Open

131
3 6.3 (Integration of [SF wilh reposilory desige)

15 (Lisling on psge 8 3 1 15-1 svemarizing Bpen
performance and design requirenents)

{Vable 8.3.1.15-1)

Ralionsle lor planned Lesting)

(
4 (Relaetionship of planned Lesting Lo dals needs)

15
!
|

IS (Nvervies of Lherma!l 3nd mechamical Open

rock properties)

15 (Overview of thermal and wechanical Open
rock properties)
lsyoul constraints

and zomes of influence)

IS5 {Overview of Lhermal and mechanical Npen
rock properlies)
19 1 (Iavestigalion: Stedy on spalisl
distribution of thermal and mechsnics!

properiies)
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needed confodence of low, aediun or
high are »ot discussed.

80 TEST In order Lo evamine Lhe pargin of 588PP C48 SCP B A1 1516 2 (Camister scale healker experiment) Npen 12730/
safety engineered into Lhe stadility of
espiaceeenl holes from the slandpoint
of retrievability, the canister scale
heater experiment needs Ln be run
beynnd Lhe average design heat load.
Ihe CDSCP does nol include provisions
for such Lesling Also, no weation is
sade of testing of limed versus urlined
holes, backfilled holes, ele

L]} 1FST  This experivent is one of the sore S88PP (47 SCP 83 1.15.1.86.5 (Heated rooe erperinent) Open 12/30/88
isporlant rock mechanics evperinents SCP 8 4 2.3 1 (ESF Lesling operations, layoul conslryinls
proposed; yet, virteally ao delsil is and rones of influence) (:j
grven rl?lrdilg it There seems Lo be
3 lact of integration beleeen Lhis
erperinent and Lhe aodeling activities

and design

82 TESY Plate load tests do mol mecessarily S88PP (48 SCP B3t 15 1.7.1 (Plate loading Lests) Npen 12/30/88
provede o seans of delermining in sily SCP R 42 31 (ESF testing operations, layoul constraints
{r.e , undiclurbed) rock mass and romes of 1ofluence)

deforealioral properties . Dals
obtained Trow such Lesle ooy be useflul
in assessing spatial varvabelity,
effects of different excavation
procedures, etc. #s parl of Lhe overall
progras Lo chargcterize deformations!
telations of the rock mass sdjacent Lo
underground openings but way not be
wseful in therwomechanical

caleulations

83 TEST  COSCP hys lemiled its considerstion of 588PP (S84 5P 8321 4.1.1 (Ceomechonical analyses) Oper 12/30/88
hov jointed tufl cam be Lrested Lo
equivalent continwum models Although .
severa! possible sodels are described , (:
te Chapter 7 (pp. 2 19 9ad -20),
representation of jornted Luff by
equivalent conlinsus nodels only sod
disregarding of other models sech 2s
. quasi-discrete or distinct element
nodels has nol been justified.

01 0CT- 1988 e
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P components or the effect of elevated SCP

Iten Ko Crowp Bpen Ilens Reference Expected Docemenls for Closure RRC Statws Ffapected Date

L1 PERF  Ceosechanical anglyses do not consider SRAPP (85 sep

I (Ceamachomical 2nalyses) fpen 12/30/88
Lhe eflfects of eoplaced suppoart ser

14
328 (Whernal/mechanical anglyses)

3 1 (ESF testing operations, layosl constraints,
Lemperature on the seppart system and zones of 10flyence)
coeponentis SCP B3 115165 (Heated room experment)

s W
-
> W N3

L1 PERF  The first seclion of the nest to last 588PP (56 SCP 83223 (1nformation need 1 11 3) Open 12/30/88
paragraph en pg B 3.7.2-55 expresses
Lhe anticipation Lhat contingency
reasures oight strongly emphasize -
constructidbelity based on
st espirical roek ppss
classifications These classifications
bear no direct retation Lo the primary
long Lers repository performance
requirements of cortainuent and
isolstion, It is sob clear, therefore,
shether Lhe selecled critersa are
appropriate lor guiding evplacenent
decrisinns, and, specifically to perforn
systes perforeance sludies for
off anrmal corditinng, a< propnsed in
Lhe Tarst <enlemce ol the Hast
paragraph on pg. 8 3 2 2 5§

L1 STAL  The CPSCP states Lhal Lhe polentinl for S88PP (57 S(P 8
the developseal of mev palhs Lo the SeP g4
sccessible environsent or for an
etlensron of the disturbed zone will be
sitigated by backfilling Lhe
esplacement drifts. Civen Lhe proposed
loose backfill and only partinl filling
of the drafts, thrs effect may be quite
limited

PrENy

26 (Drift scale amalyses) fipen 12/30/88
11 (Ceneral approsch to performance assessment)

L TEST  The proposed sedge analysis and bey S88PP (58 SCP 83 2.2.6 (Conlainer sesle analyses) Open 12/30/08
block analysis are not capable of
ineluding the effects of Lherma!
toading or stress gradieal on Lhe host
rock

LL] PERF  The description of far field analysis $88PP (59 SCPR.3I 226 (Far-Tield snalyses) Dpen 12/30/88
in Lhe CDSCP does nol sddress poleatial
for therealtly indueed movement slong

01-0CT-1988 15
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Open Tiens
Tawlts or fraclures

The cowment that * . drifts oill not
be relred on Lo be opes  They may have
caved ar sellled on Lhe backfol(®
raises comcerns becouse il is
forrulisled 25 2 very broad oplion.

Systematic studies or caleulations may
be needed to deternine the heat
soisture Lransfer from Lhe rock Lo the
verlalation ger.

The Tast tealative goal on pg.
83.75-21 indicates that high
confrdence is needed that ES-1 shafls
will terminate no less Lhan 150 o above
ground water Labte 1L does nol sppesr
that thes goal 15 reached wnder Lhe
present [S 1 design

The CDSCP does nol include detlsils of
the on site Lesting of Lhe proposed
sesl design comcepls. [Ihis information
is nrcessary to evalustle the effects of
seal testing aclivities an Lhe sbilily
of the sile Lo meet Lhe performance
objectaves (10 (IR 60 112 and 10 (IR
60.113) 1Ir addition, Lhe COSCP states
that in sity testing Lo evaluale sestl
cosponerts sad plycenent aethods sould
not start wote) after Lhe sobmission of
License Application. In view of the
wniqueness of Lhe proposed seal design
concepls and Lhe associsled
wncertainlies nith the long - Lero
perforaance of Lhe seals, the NRC stoff
considers Lhat Lhe proposed startl dale
of in silu Lesling for evaluation of
sesl cosponenls and placement sethods
will result in g lack of sufficient
dsta for evalusting Lhe license
spplication

The (DSCP slates Lhat "Ihe lgck of
aquifer above Lhe waste emplacenent

Relerence Expected Documents for Closure NRC States
588PP (80 SCP 83227 (laformation need 1.11 7) Open
SCP 8 4 3.1 1 {Ceneral approsch Lo performance sssessuent)

588PP (61 scp
sce

- N- ]
Can

2 {Air quality and vestilation) Open
“

24
1321 Bater-vapor movement)

Performance sssessoent Lable) Open

588PP (83 (P 83?2
L 3 (ESF shafls arrangesrat)

SCP A

-3 o
Cnld

588PP (64 S(P B 4231 (FSF testing operations) Mpen
SC(P 833223 (Insite Lesting of sesl components)
S8APP (65 SCP R 331 {Overvies of seal progras) Open
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SEAL

SEAL

PERF

Open flems

horizen al Lhe Teccs Vnuntare site,
pabes 1L oaeecessary bo ingLall either
peruanent of Lemporary chall or t38p
seal cospanents at the Linse of access
consteuction. ® No evidence of N
cybstantiation is preseated for the
statement Lhatl neilhes sperationsl mor
persanenl seals wall be required

The CDSCP states thal oihe shafl liner
can be resoved Lo emplace seal
covponents Ister.* This statenent,
sithastl reference Lo a0 evaluation, .
analyais or gesteficalion, sppeses Lo
teply that 2L 18 8 straightforesrd
satler Lo remove 8 chafl liner and that
gech 8 procedure Mas wo implications
for the 1solstion capabilsty of the
stle

Ihe statesent near the end of the nest
Lo the last paragraph o8 9g. 8.3.3.1-8
that *doreholes thal see wpgradieat of
tong dislances fran Lhe repasitory miy
nol reguire sesling® appears to be
driven largely by Lhe considerstions of
verLics) dosnsard flos in the
pre-repesitory rock environment, and
does nol represent 3 conservative
sealing approach

It s stated in the second parsgraph ow
g #3.3.2.2 that teore conservalise
h3s been added by the selection of the
design-basis performance oals to be
sybstastiatly tess than the marines
silcusble valves * AlLhough this is
Lrye jenediately aftler closure, Lhe teo
cotves (Fig 8.3 3 2.3) do converge
selatively rapidly. Althovgh wo tive
scale is tacivded, it esn be inferred
fres Fernandez et al, 1987, Fig. 3-2,
thal Lhe brestpoint 12 the Design Basis
Peslorasnce Gosls is al atoet 1000
years. Peyond Lhal poist the Leo
cyrves sre so close Logether 3s to leave

Reference

s88pP (66

588PP (67

11114404 1)

KEY TO ABBREVIATION

trpected Documents Tor C(lasure

(lhovnal[n;tlanita‘ analyses}
{Design festures that »ay contribeie Lo

Lo prriormance assessaent)

s¢p 833 {Nvervies of ses) progras)
wqrg 123
(P8 a3

per'or-ante)
{EERR (Qveeviee of ses! ‘rogft'l
NEERER {Ceneral appront
HEERER

SCP 8 212 (Sealing isswe)
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Open 17/30/R8
Open 19/30/88
Open 12/30]68




Tten Mo

97

98

99

102

01 NCI 1988

Crowp

SEAL

PERF

TESt

PERF

SEM

St

Neen ILens
very little salely margon

It is enclesr whelher 2 reasonadl
conservative desigs approsrh hps {cen
vsed Lo determine required backfill
hydraglic conduclovily

In evalualing potential effects of
credible accidents on projected
rndiolo?ieal esposyres, the COSCP has
not sufficiently considered retcievst
operstsons

Plans should be wade Lo correlste
persistence of geologic Tealures from
ES-1 to ES-2 whech might provide
preferential pathways sad Lo develop o
photographic record of ES-2 for
possible Tytyre use

A reasanable sssurance that the shafts
are far enough apart so that
conslruction in FS 7 does nol adversely
affect Lhe ability Lo oblain required
data in €S 1 and adjacent test sreas
has »ob been provided. -

Ihe (D5CP does nol preseal appropriate
inforegtion on blasting Lo rellect the
most recenl strategy for mininizing
shaft wall damage s ovtiined in DOE's
‘Response Lo NR( Informalion Requests
from Lhe April 1415 1987 Neeting
Retween DNT and NRC® (Ref 1)

The extent of site exploration
described in Lhe (DSCP indicates that
the DOE plans Lo explore only 3 small
portion of Lhe wndergrownd repository
bloek Lhenugh wnderground testing ond
drifting. Substantially sore drifling
say be necessary Lo redece
wncertainlres sboul the presence of
fauits and other geologic and
bydroalogie conditions. In Lhe COSCP no
exploratory drift is planned to cross

Reference

S88PP (70

588PP (72

$88PP (97

588PP (98

588PP (99

588PP (100

<cp

SCp
sce

S(P
Sce
S
scr

1144

Scp
S

sce
SCP

lepeeted Documents for Clnsyre

R 33721 (Sesling issue)

A3 A3 A3 A

-~ 0D ~3 ny

b b

b Cab b B

(Precloswre sccident analysis)

1 (ESF testing operalinas)
(Sebswrface based activities)

1 (Test constrainls and zomes of inflyence)

6 2 (Construclion Lo Lest inberference)

6 1 (Potenlisl for interferences betoeen lesls}
4.4 (ESF wndergrownd construction I Operstions

A4 (ESF wndergrownd construclion)

(Representativemess of planned testing)
! (Relalion belween surface-based testing
§ ESF Lesting)

)
5
592 {Respreesatativeness of the ESF locations)
5

S {Need for drifting Lo the sovthern parl of
the repository block)

L)

KEY TO ABBREVIATIONS ON LAST PAGE
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NRC Stalws FErxpected Date o
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Item No.

103

108

106
01 0C1 1988

Crowp

SEA

1E81

TEST

181

Oper flens

the »ain vaste storsge sres Lo the
southern portions of Lhe block, ehich
based wpor existing informalion appears
Lo containm more faults sad Fractures
Lhan other parts of the black,

Borehole penetralinns iato Lhe msin
vaste storage ares (boreholes from Lhe
serface, horizontal core drilling or
olher seans) may motl provide the
represealateve information needed to
construel o relisble three-dimensiona!
geologic model of Lhe repository block
and evaluate ranges of parameters Lhat
could 3llect repnsitory performance.

Plans far remedial messures that may be
required Lo miniwize poteatially
sdverse wopacts of penetrsting the
targel Teatures are nol given.

To several setivily descriptions, it is
proposed that air coring will be wsed
to drill holes to be used for
peroeability testing (e g.,
Enfoltration Lest, pg 8 4-52, belk
perveabiloty Lest, pg M 8-83; radisl
borebole Lests, pg 8.4-53; Calico
Hills tests, pg. B 4-5¢; diffusion
Lests, p?. 8.4-54. Aside from the
potential technical diffoenlties
sssociated with the feasibility of
dritling sueh holes, this raises
qvestionrs abowl the reliabilily of Lhe
peresabilily values thys oblaimed.

The performance conlirmstion prograe
has not been sufficiently eell defined,
and asppropriate details are mot
incleded in Lhe COSCP. 1he disevssion
concerning confirnglion, Isswe 1.7, has
not presented the strategy or 2 plan Lo
meel the requirements set forlh in
Sebpart F of 10 CFR 80 part 80

¥hat are the definitions of Lthe teres

Reference Evpected Docements for Closwre

$88PP (101 SCP 628 8 (Dptions for sealing 2 diserete fagll
or fracture zome)
SCP 8 ¢ 33 {Potentind impacts of sile characterizalion
scibivilies on Postelosure Performance)

588PP (102 SCP 8 4 216 (obther conditionslly planned setivities)
SCP 8.4 2 3.1 (ESF Lesting operstions, layoul constryints
snd romes of influence)

588PP (103 SC(P 8 35 18 (Performance Conlirmation Prograe)
SCP 8.4.2 3.86.4 (Desige flexibility)

S88PP Q12 SCP B8.3.1 & (Rock chargcteristics)

KEY TO ABBREVIATIONS ON LAST PAGE

PRELIMINARY COPY/SUBJECT TO CHANGE

RRC States

Open

Open

Open

Expected Date

12/30/%8

12/30/08

12/30/88

12/30/98
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Tten No Crovp Openr 1tens Relerence Evpected Documents for Closwre NRC States Eupecled Dste

fraclure *aperture® and *lenglh®?

107 TEST Does Lhis program include all drilling 588PP Q14 SCPF A 31 41 (Integrated Drilling Program and inlegrated Open 12/30/88
or only sarface based drilting? . geophysical sclivilies)

108 TEST MHos is the roughness coeflicient SRaPP Q16 SCP 831 4223 {Borehole evaluation of faglts Open 19/30/88
parsveler measured 10 2 borebole? What and fractures)

15 the difference belueen roughness
coelficient listed here and *rovghaess®
discussed elseshere in Section :

83t1e22
109 TEST hat role, ¥f any, will the dols sasPP Q17 SCP 831 43 (Development of 3-0 medels of roct Opes 12/30/88
presesled 1o Chapter 2 play in eharacteristies ot Lhe repository sile)

the proposed model developsent 3ad in
scoping Lhe seount of planned site
speciltc im sity Lesling?

1o TEST  Whal sethods will be ysed to determine S88PP Q2% SCP 8.3 1 17 3 (Studies Lo provide required infarmstion Open 12/30/88
shether there is any impact of grownd on vibratory ground molion Lhal cowld
soline from yndergrownd suclesr sffect repository design)
esplasions on reposilory design?

1 TEST How wil) Lhe heated block cxperiment be Se8PP 028 SCP 8.3 1151.6.3 (Yuccs Nountain hested block experiment) Open 12/30/08
wsed for sodel validation if there are plan

no isposed stress gradieats or
Lesperature gradients inside the block?

1? TEST ¥hat are the parsmeters and Lhe 588PP 027 SCP 8.3 1 15 1.7.2 (Rock-nass strenglh) Open 12/30/%8
streagth mode! for ehich Lhe streagth
erperiment(s) are designed, and how
will 3 substantisl volume of rock be
driven Lo failyre?

113 TEST by is Lhere no link (other Lhan that S08PP 034 S(P 8.3.2.2 3 {Drainage snd moisture conlrol plan) Open 12/30/09
indicaled in Figure 8.3.2.1-1)
established between this plan and Issve
1 12 - Repository Sesling?

114 TEST According Lo the losl sentence of this S88PP Q35 (P 8.22213
section, Lhe approach to develop this S(P 8. 4.2.33
plan is given in Section 8.3.2.3, 9and
the data requirements for this plan are

¢ (Droinoge ond moisture control plan) Open 12/30/88
(Deseription of ESF)

o1 0CT 1988 20
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fLes o

118

"

1ne

120

01-0Ct-1988

Growp

1ES1

TEST

TEst

1E81

0C

SEAL

Open lleas

given 4o Seclion 8.3 22 1. Both of
these referenced sections cover
estresely broad Lopres  Thatl are Lhe
relevant tlems for Lhis section?

Bhere 1o Section 83 2.2 1 are Lhe daby
requiresents for this aclavily
discussed?

Some concerns exish a5 Lo ehether the
list of parseelers for perforsance goal
€7 (roek rydeatoon shkielding) qiven on
Pg & N 2 2 30 oy comprehensive For
esasple, does Lhe eapecled
pre-eoplacenent saturgtion value of 85
% represenl Lhe erpected

post eeplacesent saturation valee?

Use of mechanicsl eveavalion is
consetdered nol feasible in sose parts
of the document and plausible in other
parts  The next to last paragraph on
pg B 3 2. ¢.28 mentions Lhe possibilily
that eechanical escavalion may be wsed.
Does this contradict other

inplocations in the COSCP. (e.g , pg.

832 2-710) that nechanveal escavation

is aol feasible?

Rhy are Lhe requireneals for some itens
on pg. 8.3 2.5-23 diflerent from the
requrrenents for Systee Element 1.2.1.2
identified in Toble 8 3 2 4-2,

son radrological health and safety?

hat is the justificalion Tor Lhe
stalesesl on pg. 8.3.2.5-24 that *no
site characterizaline dats is required
to develop the high level of confidence
needed for tnstallation of borehole
linees *?

There are many inconsistencies in this
section when compared nith the details
given in other seclions of the COSCP

and reference documents  What are the

Reference

SARPP 036

SRaPP Q37

S88PP 038

s88PP Q39

S88PP Q40

S88PP QU1

Fepected Doacuments for Clnsyrs

S
scp
S(P

Scp ¢
SCP 8

Scp s

S(P 8

SCP 8.

Cab Cab Cap

22%
22%
221

I (Esesvation methnds criteria)
2 (Long Lers subsidence conlrol stralegy)
(

Site char. information needed Tor design)

22 3 (Radiological safetly)

3212 ¢
423¢

3242

Ercavation methods criterys)
4 (LSF wnderground constryction § operations)

(Orift construclion)

3.2 5 (Borehole construction)

3.3.2 (Issue 1.12)

N

KEY TO ABBREVIATIONS ON LAST PAGE
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HR( States

fipen

Open

Open

Open

Fupected Date

12/30/08

12/30/88

12/30/08

12/30/98

12/30/88

12/30/8¢



Iten No

17

127

123

124

12%

Crowp

staL

St

SL

1es!

flpen llews

potential 1mpacts of such
inconsislencoen?

Description of itees included in Table

8.3 37-1 needs further elarification

in several gress  Why have not 2!l the

?!lf,c4tpnn-uls been encluded 1a Lhis
st

There are many apparenl inconsistencies
in Lhe orite-wp of the proposed -
sclivities presented in Lhis seclion
shen caspared osth Lhe detarls given 10
other sechians of Lhe (DSCP and
reference documenly  What gre Lhe
vopacts of swch inconsislencies!?

Site characteriration investigations
should be planned based on Lhe Lotal
sres Lhat may be needed for repository
development, Is this Lhe case for Lhe
drilleng program 1aid oul in the COSCP?

It is difficutt to tell from variows
deprelions on Lhe COSCP what are Lhe
sctusl bowndaries of Lhe aces Lhat may
be involved in repository developmeat
and that Lherefore nsy need Lo be
characterized inlensively What are
Lhese aclual boundaries?

Whoch activiby in Toble 8.3.1-15-1 is
plarned Lo investigate Lhe effects of
radislion on Lhersal and mechanical
roch properties?

Reference

588PP Q42

S88PP Q4B

S88PP Q49

588PP Q50

58P Q51

Scp

Sce

SCP
Scp
sce
SCP
s(P
Scp
see

Scp

Scp

Sep
Sce

Fapected ODocumests for (lasare NRC Statlus
3 3.7 {Yable of sealing components) Dpen
4 (Planned SC activities and impactls) Npen
4 2.2 (Serface-based aclivilies) Open
€2 2.1 (Ceneral descriplion of extest of Lesling)

4229 (Description of Lest lncations)
4215 (Representativeness of planned Lesting)
42 1.1 (Data needed for postelosure performance avaly
31 031 [Systematic sequisition of subsurface informgtion)
4 22 (Confrguration of wnderqround facilitly)
31.43 1.1 (Systenstic Drilling Progres) Open
42 21 (Location and eatent of Lesting and

construction)
3 115 (Performance Assessment tables) Open
342185 (Effects of radisLion on eater chemisiry)

Frpected Date

12/30/88

12/30/%0

12/30/08

12/30/88

12/30/08

01-0C1-1988

CROUP KEY
TSt Testing
SEAL  Seals

Inforaslion Request [a from the Aprol 1983 Coplan Lo Yielh letter

43IR 1y :

LLETY

Ketion Ttem ¢ from the August 1985 DOU/NRC FSF meeling
22
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Ites Ro Croup Open lLlens Reference Eapected Docweents for Closere KRC Status Erpected Date

. PIRE . Performance Assessment S88PP (29 : Comwent 29 frow the NRC Foint Papers on Lhe (DSCP (issved WAY 1988)
DES - Desige Control Process
SL - Shaft tocstion
B Desige 3nd Conslruction
NRC  RRC obligations
0BJ : NRC CDSCP Pount Paper Objeclion
€0 : Closed ites (closure documented by NRC letier
P - Pending itew [waterisl has been senl Lo NRC,
1v2iting response)

01 NCl-1988 27
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17:49:25 Design Process 1-0CT-1988
ESF OPEN ACTION ITEM LIST N
REPORT 1
Item No. Category Description Reference Expected Document for Closure
67 DES DOE should demonstrate that it has in 588 AI 1 SCP 8.4.2.3.2 (ESF 1IDS)
place and is implementing an overall SCP 8.4.1.2 (10 CFR 60 REQUIRMENTS)
systematic design and approval process SCP 8.4.2.1 (RATIONALE FOR PLANNED TESTING)
for the ESF that (i) considers 10 CFR 60 SCP 8.4.2.3.6.1 (Test to test interference)
requirements including those for QA. SCP 8.4.2.3.3.1 (DESIGNED INTERFACE CONTROL)
(ii) recognizes uncertainties associated SCP 8.4.2.3.1 (ESF TESTING OPERATIONS, LAYOUT
with site ‘characterization activities, CONSTRAINTS, AND ZONES OF INFLUENCE)
(iii) recognizes the need for feedback SCP 8.4.2.3.6.2 (POTENTIAL FOR CONSTRUCTION AND
and interaction among participants OPERATIONS INTERFERENCE WITH TESTING)
responsible for design, scientific
tests, performance assessment,
construction and operation, and (iv)
considers operational impacts on tests
and space requirements to avoid test
interferences.
68 DES DOE should provide justification for 588 AI 2 Prior to Site Preparations for the ESF
assigning quality levels II and IIX to
practically all activities for which
specifications were handed out to F&S
during the 50% Title I design review of
the ESF.
1




17:59:51 Objections 1 ocT-1988
ESF OPEN ACTION ITEM LIST
REPORT 1 .
Item No, Category Description Reference Expected Document for Closure
69 OBJ The NRC staff considers that the need 588PP02 SCP 8.4.1.3 (Concepts of unsaturated zone flow)
for extending the Exploratory shaft 1 SCP 8.4.2.1.6.1 (Characterization of Calico Hills)
(ES-1) approximately 400 ft below the SCP 8.4.2.1.4 (Relation between planned testing
repository horizon into the zeolitic and data needs)
zone of the Calico Hills unit has not SCP 8.4.2.1.1 (Data needed for postclosure
been established in the CDSCP nor has performance evaluations)
the need been established for tests
requiring drifting {horizontal
excavation) through the Calico Hills
unit. It has not been demonstrated that
the proposed shaft (ES-1) penetration
into the Calico Hills unit (an important
barrier between the repository horizon
and the underlying groundwater table) or
the proposed drifting through it will
not have potential adverse impacts on
the waste isolation capability of the
site.
70 OBJ The CDSCP does not include sufficient 588PP03 SCP 8.4.2.3.4.4 (Underground Operations)
and ' consistent conceptual design SCP 8.4.2.3.6.1 (Test to test interference)
information on the proposed ESF, This SCP 8.4.2.3.6.2 (Construction to test
does not allow the evaluation of the interference)
potential interference of proposed SCP 8.4.2.3.3.3 (General arrangement of ES-1 ¢
investigations with each other and the ES-~2)
interference of construction operations CP 8.4.2.3.1 (Test constraints and zones of
in the two shafts and long drifts with influence)
these investigations, SCP 8.4.2.3.3.2 (General Arrangement of surface
facilities)
SCP 8.4.2.3.3.4 (General arrangement of main test
level & drifts)
SCP 8.4.2.3.5 (General description of underground
support systems)
71 OBJ The CDSCP does not sufficiently consider 588PP04 SCP 8.4.3.3.4 (Impacts on GNTT)
the potentially adverse impacts SCP 8.4.3.3.3 (Impacts on EBS release)
resulting from the proposed locations of SCP 8.4.2.3.3.1 (Rationale for shaft location)
ESw]l, ES=2 other shafts and ramp portals SCP 6.4.3.3.1 (Impacts on total-system releases)
in areas which may be susceptible to SCP 8.4.3.2 (Supporting technical analyses and
surface water infiltration, sheet flow, data)
and lateral and vertical erosion (Refs. SCP 8.4.3.3.2 (Impacts on HWaste package
1 and 2). For the proposed locations, containment) !
there is a posssibility of {a) SCP 8.4.3.1.1 (General approach to performance
potentially significant and unmitigable assessment) !
long-term adverse impacts on the waste SCP 8.4.3.1.2 (Approach to assess the potential
isolation capability of the site and/or impacts of site chara. activities) ;
(b) affecting the ability to adequately ;
characterize the site,
1
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18:00:09 Shaft Location 1-0CT-198
ESF OPEN ACTION ITEM LIST
REPORT 1 '
Item No. Category Description Reference Expected Document for Closure

51 SL Demonstrate that flooding and erosion do 4871IR Ia SCP 8.4.3.2.1 (Hydrologic analyses and data)
not adversely affect long term SCP 8.4.2.3.3.,1 (Rationale for shaft location)
repository performance (incorporate SCP 8.4.3.3.2 (Impact on waste package
shaft location changes into performance containment)
analysis)., SCP 8.4.3.2.4 (Design features that may contribute

to performance)
SCP 8.4,3.3 (Potential impact of site chara.
activities on postclosure performance)

29 SL Need to establish the properties of 885AI 7 SCP 8.4.2.1.6.2 (Drifting to southern block)
characteristics that can be used in the SCP 8.4,2.1.5 (Representativeness of planned
avaluation of "representatitiveness.” A testing)
method for analyzing the data also needs
to ba eatablished.

34 SL During the DOE presentation on the 885A1 12 SCP 8.4.2.3.3 (Description of the ESF)
rationale for selection of the site for SCP 8.4.2.1.5 (Representativeness of planned
the exploratory shaft, the DOE stated testing)
that the site chosen is representative SCP 8.4.2.1.5.5 (Need for drifting to southern
of the repository block but indicated part of the repository block)
that discussion of the question of
representativeness would be deferred.

The NRC staff agrees that this should be
an agenda item for a future meeting.
102 SL The extent of site exploration described 588PPC 100 SCP 8.4.2.1.5 (Representativeness of planned

in the CDSCP indicates that the DOE
plana to explore only a small portion of
the underground repository block through
underground testing and drifting,
Substantially more drifting may be
neceasary to reduce uncertainties about

the presence of faults and other
geologic and hydrologic conditions. In

the CDSCP no exploratory drift is
planned to cross the main waste storage

area to the southern portions of the
block, vwhich based upon existing
information appears to contain more
faults and fractures than other parts of
the block. Borehole penetrations into
the main waste atorage area (boreholes
from the surface, horizontal core
drilling or other means) may not provide
the representative information needed to
construct a reliable three-dimensional
geologic model of the repository block
and evaluate ranges of parameters that

testing)

SCP 8.4,.2.1.5.2 (Representativeness of the ESF
location)

SCP 8,4.2.1.5.1 (Relation between surface-based
testing & ESF testing) )
SCP 8.4.2.1.5.5 (Need for drifting to the southern
part of the repository block)

¢
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18:00:09 Shaft Location 1-0¢Tr-1988
ESF OPEN ACTION ITEM LIST
REPORT 1 .
Item No, Category Description Reference Expected Document for Closure
could
123 SL Site characterization investigations 588PPQ 49 SCp 8.4.2.2 (Surface-basedbactivitios)
should be planned based on the total SCP 8.4.2.2.2 (Description of test locations)
area that may be needed for repository SCP 6.4.2.2 (Configuration of underground
developoment.  Is this the case for the facility)
drilling program laid out in the CDSCP? SCP 8.4.2.1.5 (Representativeness of planned
' testing)
SCP 8.4.2.2.1 (General description of extent of
testing)
SCP 8.3.1.4.3.1 (Systematic acquisition of
subsurface information)
SCP 8.4.2.1.1 (Data needed for posatclosure
performance evaluations)
124 SL It ia difficult to tell from various 580PPQ 50 SCP 8.3,1.4.3.1.1 (Systematic Drilling Program)

the CDSCP what are the
actual boundaries of the area that may
be involved in repository development
and that therefore may need to be
characterized intensively. What are
these actual boundariea?

depictiona in

scp 8.4.2.2,1
construction)

(Location and extent of testing and
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18:00:29 Performance Assessment Y-0CT-1988
ESF OPEN ACTION ITEM LIST
REPORT 1 R -
Item No, Category Description Reference Expected Document for Closure

52 PA Provide reasonable assurance that shafts 487IR Ib SCP 8.4.2.3.6.1 (Test to test interference)
are adeguately separated so that testing SCP 8.4.2.3.6.2 (Construction to test
in one does not adversely affect ability interference)
to obtain required data in the other SCP 8.4.2.3.,1 (Test constraints and zones of
shaft and adjaceant test areas, influence)

SCP 8.4,2.3.4.4 (ESF Underground construction and
operations)
100 PA A reasonable assurance that the shafts 588PPC98 SCP 8.4.2.3.6.2 (Construction to test
are far enough apart so that interference)
construction in ES-2 does not adversely SCP B.4.2.3.1 (Test constraints and zones of
affect the ability to obtain required influence)
data in ES-1 and adjacent test areas has SCP 8.4.2.3.4.4 (ESF underground construction &
not been provided. operations)
SCP 8.4.2.3.6.1 (Potential for interferences
between tests)

56 PA Describe the measures to be taken to 4871IR 1V SCP 8.4.2.3.6.2 (Construction to teast
avoid interference with testing by interference)
drifting operations. SCP 8.4.2.3.1 (Test conatraints and zones of

influence)
SCP 8.4.2.3.4.4 (ESF underground construction &
operations)

59 PA Demonstrate that there will be minimal 4871IR Ve SCP 8.4.2.3.4.4 (Underground operations)
interference with testing from SCP 8.4.2.3.6.1 (Test to teset interference)
underground construction activities. In SCP 8.4.2.3.6,2 (Construction to test
particular, address the potential for: interference)

(1) movement for construction fluids SCP 8.4.2.3.1 (Test constraints and zones of
through fractures from ES-2 to ES-1 test influence)

areas; (2) damage to test instruments

from blasting vibrations. (:

73 PA The CDSCP (Section 8.4.1.1 states that 588PPC27 SCP 8.4.3.2.5.,2 (POTENTIAL IMPACTS FROM DRILLING)
current plans call for drilling SCP 8.4.3.3.1.2 (IMPACTS ON TOTAL-SYSTEM RELEASES)
approximately 300 to 350 shallow holes SCP 8.4.3.2.5.1 (POTENTIAL IMPACTS FROM SURFACE
(50 to 150 ft. deep), and 5 to 80 ACTIVITIES)
exploratory holes (presumably deep).

Several trenches are also planned to be
excavated for site characterization. In
addition, Section 8.4.2.5.1 includes a
summary of proposed numerous activities
that would involve drilling from or very
close to ES-1. The individual, the
cumulative and the synergistic effects
of these holes have not been considered
in the evaluation of the potential
1
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18:00:29 Performance Assessment 1:6CT-1988
ESF OPEN ACTION ITEM LIST .
REPORT 1 ¢
Item No. Category Description Reference Expected Document for Closure
impacts of exploratory shatt TTTToTTTTTTTmmmmTmmmmmmmmmmmmmmmmmmmmmmen
construction and testing on the waste
isolation integrity of the site (Section
8.4.2.6, and supporting references, in
particular Fernandez et al., 1987; Case
and Kelsall, 1987).
57 PA vodify performance analysis to reflect 487IR Va SCP 8.4.2.3.6.2 (Construction/test interference)
increase in size of ES-2 to 12 feet. SCP 8.4.3.2.5.3 (Impacts from shaft construction)
SCP 8.4.2.3.3.1 (History of shaft location and
configuration) (
84 PA Geomechanical analyses do not consider 588PPC55 SCP 8.3.1.15.1.6.5 (Heated room egquipment)
the effects of emplaced support SCP 8.3.2.1.4.1.1 (Geomechanical analyses)
components or the effect of elevated SCP 8.4.3.2.3 (Thermal/mechanical analyses)
temperature on the support system SCP 8.4.2.3.1 (ESF testing operations, layout
components. constraints, zones of influence)
a8 PA The description of far field analysis in 588PPC59 SCP 8.3.2.2.6 (FAR-FIELD ANALYSES)
the CDSCP does not address potential for
thermally induced movement along faults
or fractures.
90 PA Systematic studies or calculations may 588PPC61 SCP 8.4.3.2.1.4 (WATER~-VAPOR MOVEMENT)
be needed to determine the heat moisture SCP 8.3.2.4.1.2 (AIR QUALITY AND VENTILATION)
transfer from the rock to the
ventilation air.
98 PA In evaluating potential effects of 588PPC72 SCP 8.3.5.5 (PRECLOSURE ACCIDENT ANALYSIS)
credible accidents on projected (
radiological exposures, the CDSCP has
not sufficiently considered retrieval
operations.
96 PA It is stated in the second paragraph on 588PPC68 SCP 8.3.3.2 (SEALING ISSUE)

pg. 8.3.3.2-24 that "more conservatism
has been added by the selection of the
design-basis performance goals to be
substantially lesa than the maximom
allowable values,” Although this is true
immediately after closure, the two
curves (Fig. 8.3.3.2-3) do converge
relatively rapidly. Although no time
scale is included, it can be inferred
from Fernandez et al, 1987, Fig. 3-2,

MmN E BR PIR Y B PRRS S s rne T S8y vry P PN o . e e m o e e




18:00:29

Performance Assessment

ESF OPEN ACTION ITEM LIST

REPORT 1

85

91

Category Description

PA

PA

that the breakpoint in the Design Basis
Performance Goals is at about 1000
years, Beyond that point the two curves
are so close together as to leave very
little safty margin.

The first section of the next to last
paragraph on pg. 8.3.2.2-55 expresses
the anticipation that contingency
measures might atrongly emphasize
constructibility based on semi-empirical
rock mass classifications. These
classifications bear no direct relation

to the primary Ilong-term repository
performance requirements of containment

and isolation. It is not clear,
therefore, whether the selected criteria
are appropriate for guiding emplacement

decisions, and, specifically to perform

system performance studies for
off-normal conditions, as proposed in
the first sentence of the last paragraph
on pg. 8.3.2.2-55,

The last tentative goal on P9
8.3.2.5-21 indicates that high
confidence is needed that ES-1 shafts
will terminate no less than 150 m above

ground-water table. It does not appear
that this goal is reached under the
present ES-1 design.

Reference

588PPC56

588PPC63

Expected Document for Closure

SCP 8.3.2.2.3 (Information need 1.11.3)

SCP 8.3.2,5 (PA TABLE)
SCP 8.4.2,2,3.3 (Es SHAFTS ARRANGEMENT)
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17:50:23 Seals 1-0CT-1988
ESF OPEN ACTION ITEM LIST .
REPORT 1
Item No. Category Description Reference Expected Document for Cloaute
8 SEALS Identify procedures used to minimize 483IR IIb SCP 8.4.2.3.4.4 (ESF Underground Construction)
damage to the rock mass penetrated. SCP 8.4.2.3.3.2 (Surface facilities management)
SCP 8.4.3.2.3 (Thermal/mechanical analyses and
data)
58 SEALS Describe how construction methods 487IR Vb scp 8.4.2;3.4.4 (ESF underground construction and
minimize shaft wall damage. operations)
101 SEALS The CDSCP does not present appropriate 588PPC99 SCP 8.4.2.3.4.4 (ESF Underground Construction)
information on blasting to reflect the
most recent strategy for minimizing
shaft wall damage as outlined in DOE’s
"Response to NRC Information Requests
from the April 14-15, 1987 Meeting
Between DOE and NRC" (Ref. 1).
28 SEALS Need to establish a conmon approach to BBSAI 6 SCP 8.4.2.3.1 (ESF Testing Operations)
evaluating the magnitude of the damage SCP 8.4.3.2.3 (Thermal/Mechanical Analyses)
around openings. SCP 8.4.3.2.5 (Summary of Potential impacts to
site from SC activities)
54 SEALS Discuss recognition of possible need for 4871IR I1Ib SCP 8.4.3.3.1 (Impacts on Total Release; Faulting
remedial measures to maintain and Seismicity)
postclosure isolation capabilities due SCP 6.2.8.5 (Options for Sealing a discrete fault
to penetration of targeted or fracture zone)
geological/hydrological structures. SCP 6.2.8.6 (Options for Sealing a discrete fault
or fracture zone)
103 SEALS Plana for remedial measures that may be 588PPC 101 SCP 6.2.8.6 (Options for sealing a discrete fault
required to minimize potentially adverse or fracture zone)
impacts of penetrating the target SCP 8.4.3.3 (Potential impacts of site
features are not given. characterization activities on Postclosure
Performance)

1 SEALS Provide an analysis of the potential 4831IR Ia SCP 8.4.3.2.5.3 (ESF Construction impacts) 3
effects of construction of the SCP 8.4.2.3.6.3 (Repository/ESF integration) :
exploratory shaft on long-term sealing SCP 8.4.3.3 (Impact on postclosure performance) { ;
capabilities of the rock mass and SCP 8.4.3.2.4 (Design features contributing to 1
identify factors that determine the performance) Dol

nature and extent of such effects.
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ESF OPEN ACTION ITEM LIST v
REPORT 1 *
Item No. Category Description Reference Expected Document for Closure
2 SEALS Describe how the selected excavation 4831IR Ib SCP 8.4.2.3.4.4 (ESF Construction)
technique and shaft design accounts for SCP 8.4.2.3.3.3 (General ES arrangement)
limitations and uncertainties in long SCP 8.4.3.3 (Impacts on postclosure performance)
term sealing considerations. SCP 8.4.3.2.4 (Design features that may contribute

to performance)

3 SEALS Provide design specifications for the 4831IR Ic sCP

8.4.2.3.3.3 (General ES arrangement)

shaft construction and show how they SCP 8.4.2.3.4.3 (ES Collar construction)

deal with the factors affecting sealing. SCP 8.4.2.3.4.4 (ESF Underground construction)
SCP 8.4.3.3 (Impacts on postclosure performance)
SCP 8.4.3.2.4 (Design features that may contribute|
to performance)

4 SEALS Describe the seal design and materials. 4831IR Id SCP 6.2.8 (Seal Designs)

SCP 8.3.3.1.2 (Seal Materials)
SCP 8.3.3.2.2 (Seal Materials)
SCP 8.3.3.2.3 (Seal Emplacement Methods)
SCP 8.4.3.3.1 (Impact on Total system releases)
SCP 8.4.2.3.1 (ESF In situ Testing of Seal
Components)

121 SEALS Description of items included in Table 588PPQ 42 SCP 8.3.3.2 (Table of sealing components)
8.3.3.2-1 needs further clarification in
several areas, ¥hy have not all the
seal components been included in this

list?

5 SEALS Discuss the selected locations of any 483IR 1Ie SCP 8.4.2.3.1 (ESF Testing Activities)
planned explorations or testing to be SCP 8.3.3.2.2.3 (In situ testing of seals)
performed along the length of the shaft.

Include discussion of data on sealing '(:
characteristics to be gathered and the
limitations and uncertainties associated
with the data,
92 SEALS The CDSCP does not include details of 588PPC64 SCP 8.4.2.3.1 (ESF Testing Operations)
the in situ testing of the proposed seal SCP 8.3.3.2.2.3 (In situ testing of seal
design concepts. This information is components)

necessary to evaluate the effects of
seal testing activities on the ability
,of the site to meet the performance
objectives ( 10 CFR 60.112 and 10 CFR
60.113). 1In addition, the CDSCP states
that in situ testing to evaluate seal
components and placement methods would
not start until after the submission of
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17:50:23 Seals 1-0CT-1988

ESF OPEN ACTION ITEM LIST -
REPORT 1

Item No, Category Description Reference Expected Document for Closure
License MApplication. In view of the
uniqueness of the proposed seal design
concepts and the associated
uncertainties with the long-term
performance of the seals, the NRC staff
considers that the proposed start date
of in situ’ testing for evaluation of
seal components and placement methods
will result in a lack of sufficient data
for evaluating the license application.

(

10 SEALS Describe how the seals are expected to 483IR IIXa SCP 8.3.3.2.2.3 (In situ testing of seals)
perform in sealing the exploratory SCP 8.4.3.3.1 (Impact on total system releases)
shaft, Describe teasts done, both SCP 8.4.2.3.1 (ESF In situ testing of seal
laboratory and field, to determine their components)
long~-term durability and their

compatibility, both chemical and
phyaical, to the host rock environment.

11 SEALS . Describe the placement methods. 483IR I1lb SCP 8,3.3.2.3 (Emplacement method)

scp 6.2.8.4 (Borehole seal emplacement)

SCP 6.2.8.2 (Sshaft/Ramp seal emplacement)

SCP 8.4.3.3.1 (Impact on total system releases)
12 SEALS Describe remedial methods to be used if 4831IR IIIc SCP 8.3.3.1 (Overview of the seal program)

sealing methods are not adequate.

15 SEALS Describe teat and inspection procedures 4831IR 1Ve Letter on this subject

to be used after sealing of the shaft to

assess the results of the sealing effort

in controlling adverse effecta. Include (:
information such as grout strength

tests, visual identification of seal

conditions, records of water inflow,

assessment of seal bond to hot rock, and

logging of drill holes,
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ESF OPEN ACTION ITEM LIST . .
REPORT 1
Item No. Category Description Reference Expected Document for Closure
45 SEALS A discussion of sealing materials and 885A1 23 SCP 6.2.8 (Seal designs)
placement method and timing for SCP 8.3.3.1.2 (Seal materials
exploratory boreholes from the ES will SCP 8.3.3.2.2 (Seal materials)
be provided in a future meeting on SCP 6.2.8.4 (Borehole seal emplacement)
repository design. SCP 8.3.3.2.3 (Seal emplacement method)
SCP 6.2.8.2 (Shaft/ramp seal emplacement)
SCP 8.3.3.1 (Overview of the seal program)
SCP 8.4.3.3.1 (Impact on total system releases)
SCP B8.4.2.3.1 (ESF in situ testing of seal
components) (
44 SEALS A decision (and the implicationsa of such BBSAT 22 SCP 6.2.8.2 (Shaft Seal Emplacement)
a decision) on whether the DOE will SCP 8.4.3.2.3 (Thermal/Mechanical Analyses)
remove the liner at permanent closure or
use it as part of the long texm sealing
system has not been determined.
94 SEALS The CDSCP states that "The shaft liner 588PPC66 SCP 8.3.3.1 (Overview of sealing program)
can be removed to emplace seal SCP 8.4.3.2.3 (Thermal/mechanical analyses)
components later.” This statement, SCP 8.4.3.2.4 (Design features that may contribute
without reference to an evaluation, to performance)
analysis or Justification, appears to
imply that it is a straightforward
matter to remove a shaft liner and that
such a procedure has no implications for
the isclation capability of the site.

9 SEALS Identify liner construction and 4831IR IITIa SCP 8.4.3.2.2 (Geochemical Analyses & Data)
placement  technique. Include  such SCP 8.4.2.3.4.4 (ESF Underground Construction)
information as: liner type, liner SCP 8.4.3.2.3 (Thermal/Mechanical Analyses § Data)
material teasting and placement of liner. SCP 8.4.3.2.4 (Design features that may contribute

This information needs to be fully to performance) (:
considered in application of any SCp 8.4.3.2.5.3 (Potential impacts from
permanent sealing program. construction of the shafts for current conditions)

93 SEALS The CDSCP states that "The lack of 588PPC65 SCP 8.3.3.1 (OVERVIEW OF SEAL PROGRAM)

aquifer above the waste emplacement
horizon at the Yucca Mountain site,
makes it unnecessary to install either
permanent or temporary shaft or ramp
seal components at the time of access
construction.” No evidence or
substantiation is presented for the
statement that neither operational nor
permanent seals will be required.
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Item No.

89

86

97

120

Category

SEALS

SEALS

SEALS

SEALS

Description

The statement neax the end of the next
to the last paragraph on pg. 8.3.3.1-4
that “"boreholes that are upgradient or
long distances from the repository may
not require sealing® appears to be
driven largely by the considerations of

vertical downward flow in the
pre-repository . rock environment, and
does not represent a conservative
sealing approach.

The comment that *...drifts will not be
relied on to be open. They may have
caved or settled on the backfill® raises
concerns because it is formulatd as a
very broad option.

The CDSCP states that the potential for
the development of new paths ¢to the
accessible environment or for an
extension of the disturbed zone will be
mitigated by backfilling the emplacement
drifts. Given the proposed loose
backfill and only partial filling of the
drifts, this effect may be quite
limited,

it is unclear whether a reasonably
conservative design approach has been
used to determine required backfill
hydraulic conductivity.

There are many inconsistencies in this
section when compared with the details
given in other sections of the CDSCP and

reference documents, What are the
potential impacts of such
incocnsistencies?

Reference

588PPC67

588PPC60

588PPC57

588PPCT0

588PPQ 41

Expected Document for Closure

e e o e W - - - — S T " D A= . " . - - - - - - " " W 2 e > . o - - - — - - - -

SCP 8.4.3.1.1 (GERERAL APPROACH TO PA)
SCP 8.3.3.1 (OVERVIEW OF SEALING PROGRAM)
SCP 8.4.1.3 (CONCEPTS OF UNSATURATED FLOW)

8.4.3.1.1 (GENERAL APPROACH TO PA)
SCP 8.3.2.2.7 (INFORMATION NEED 1.11.7)

SCP 8.3.2
SCP 8.4.3

. (PRIFT SCALE ANALYSES)
ASSESSMENT

2.6
1.1 (GENERAL APPROACH TO PERFORMANCE
)

SCP 8.3.3.2.1 (SEALING ISSUE)

SCP 8.3.3.2 (Issue 1,12)
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ESF OPEN ACTION ITEM LIST ’ v
REPORT 1
Item No. Category Description Reference Expected Document for Closure

36 TESTS The DOE delineated the underground BB5AI 14 SCP 8.4.2.1 (Rationale for Planned Testing)
layout of the exploratory shaft and SCP 8.4.2.3.3.4 (Main Test level general
drifts and stated that underground arrangement)
testing considerations heavily SCP 8.4.2.2.3.3 (Exzploratory Shafts general
influenced the layout. The NRC cannot arrangement)
assess the adequacy of the planned tests SCP 8.4.2.3.6 {Evaluation of ESF layout and
and hence the testing layout until the operations)
test plans are provided prior to the SCP 8.4.2.3.1 (ESF Testing Operations and Layout
NNWSI/NRC ESTP meeting. Constraints)

17 TESTS Describe test plans and procedures used 4B3IR Va SCP 8.4.2.3.1 (ESF Testing Operations) (f
to obtain adequate data on site SCP 8.4.2.3.6 (Evaluation of ESF layout)
characteristics that can be measured SCP 8.3.1.15.1.2 (Thermal expansion testing)
either directly or indirectly during SCp 8.3.1.15.1.1 (Thermal properties testing)
construction of the exploratory shaft. ScP 8.3.1.2.2.4.7 (Perched water test in ESF)

For example: (1) Geologic mapping and SCP 8.3.1.2.2.3 (Surface-based study of
rock mass characterization of the shaft percolation) )
walls., (2) Measurements of rates and SCP 8.3.1.2.2.4.4 (Radial borehole tests in the
quantities of groundwater inflow and ESF)
collection of groundwater samples for SCP 8.3.1.15.1.4 (Mechanical properties of
testing. (3) Measurements of fractures) ‘
overbreakage during blasting. (4) Rock SCP 8.3.1.15.1.3 (Mechanical properties of intact
mechanics testing of samples obtained rock)
during drill and blast operations. SCp 8.3.1,15.1.8.1 (Mining methods; design
verification)
SCP 8.3.1.2.2,3.1 (Matrix hydrologic propertiss
testing)
SCP 8.4.2.3,.4.4 (ESF underground construction & K
operations) ' S
104 TESTS In several activity descriptions, it is 588PPC 102 SCP 8.4.2.1.6 (Other conditionally Planned Sy

proposed that air coring will be used to
drill holes to be used for permeability

testing (e.g., Infiltration test, pg.
8.4-52; bulk permeability test, pg.
8.4-53; radial borehole tests, pg.

8.4-53; Calico Rills tests, pg. 8.4-54;
diffusion tests, pg. 8.4-54, Aside from

the potential technical dificulties
azsociated with the feasibility of
drilling such holes, this raises
questions about the reliability of the

permeability values thus obtained.

activities) . ;
SCP 8.4.2.3.1 (ESF Testing Operationa, layout (:
constraints and zones of influence)

-
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REPORT 1 M
Item No. Category Description Reference Expected Document for Closure
107 TESTS Does this program include all drilling 588PPQ 14 SCP 8.3.1.4.1 (Integrated drilling program and
or only surface based drilling? integrated geophysical activities)

74 TESTS CDSCP’s approach to characterizing the 588PPC29 SCP 8.3.1.4.2.2.4 (GEOLOGIC MAPPING OF ESF)
complex three-dimensional nature of SCP 8.3.1.4.2.2.2 (SURFACE FRACTURE NETWORK
fracture systems in the repository block STUDIES)
appears to rely on fractal analysis of
outcrop exposures and geologic mapping
of ES-1, drifts and boreholes (excluding
floors and working faces). Also the
CDSCP limits the objectives of fracture
network studies to providing fracture
analyses to supporting hydrologic
modeling. The approach and objective to
characterization described in the CDSCP
may not lead to sufficient descriptions
of the fracture networks,

106 TESTS %What are the definitions of the terms 588PPQ 12 SCP 8.3.1.4 (Rock characteristics)
fracture "aperture® and "length"?

32 TESTS Need to review section 60.21(c) to 885AI 10 sCp 8.4.2.3.1 (ESF Testing Operations)
determine NRC’s expectations regarding SCP 8.3.1.4.2.2.4 (Geologic Mapping of ESF)
the information of fracture SCP 8.3.1.4.2.2.2 (Surface Fracture Network
characteristics to be obtained from the Studies)
exploratory shaft.

108 TESTS How is the roughness coefficient 588PPQ 16 SCP 8.3.1.4.2.2,3 (Borehole evaluation of faults &
parameter measured in a borehole? What fractures)
is the difference between roughness
coefficient listed here and "roughness"”
discussed elsevwhere in Section
8.3.1.4.2.2.37
109 TESTS wWhat role, if any, will the data 588PPQ 17 SCP 8.3.1.4.3 (Development of 3-D models of rock

presented in Chapter 2 play in the
proposed model development and in
scoping the amount of planned site
specific in situ testing?

characteristicas at the repository site)
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99 TESTS Plans should be made to correlate 588PPC97 SCP 8.4.2.3.1 (ESF Testing operations)
persistence of geologic features from SCP 8.4.2.3 (Subsurface based activities)

ES-1 to ES-2 which might provide
preferential pathways and to develop a
photographic record of ES-2 for possible
future use.

46 TESTS The testing program to characterize 8B5AT 24 SCP 8.4
perched water zones will be discussed at SCP 8.3
the ESTP meeting.

3.1 (ESF testing operations)
2.2.4.7 ( Perched water test in ESF)

105 TESTS The performance confirmation program has 588pPPC 103 SCP 8.4.2.3.6.4 (Design flexibility)
not been sufficiently well defined, and SCP 8.3,5.16 (Performance Confirmation Program)
appropriate details are not included in
the CDSCP. The diascussion concerning
confirmation, Issue 1.7 has not
presented the strategy or a plan to meet
the requirements set forth in Subpart F
of 10 CFR 60.

49 TESTS DOE’s plans on the characterization of B8SAI 27 SCP 8.3.1.15.1.7.1 (pPlate loading tests)
lithophysal zones and on plans for SCP 8.3.1.15.1.2 (Thermal expansion testing)
demonstrating horizontal emplacement and SCP 8.3.1.15.1.1 (Study of thermal properties)
exploration holes will be discussed in a SCP 8.3.1.15.1.5.2 (Excavation investigation; DBR)
future meeting on repository design. SCP 8.3.1.15.1.6,1 (Heater experiment in unit

TSwl)

SCP 8.3.1.15.1.4 (Mechanical properties of
fractures)

SCp 8.3.1,15,1.3 (Mechanical properties of intact
rock)

SCP 8.3.2.5.6 (Development and demonstration of
equipment)

SCP 8.4.2.3.1 (ESF testing operations, layout
constraints and zones of influence)

50 TESTS Has DOE/OGR made a decision that the use 885A1 28 SCP 8.7.1 (Decontamination)
of radiocactive materials in the site SCP 8.4.1.2 (Incorporation of 10 CFR 60)
characterizationi program will not be ScP 8.4.2.3.1 (ESF testing operations, layout
considered in the future? constraints and zones of influence)

SCP 8.4.2.2.2 (Locations, operations and I
construction controls for surface-based
activities)
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Item No. Category Description Reference Expected Document for Closure

113 TESTS Why is there no link (other than that 558PPQ 34 SCP 8.3.2.2.3 (Drainage and moisture control plan)
indicated in Figure 8.3.2.1-1)
established between this plan and Issue
1.12 - Repository Sealing?

114 TESTS According to' the last sentence of this 588PPQ 35 SCP 8.4.2.3.3 (Description of ESF)
section, the approach to develop this SCP 8.3.2.2.3.4 (Drainage and moisture control
plan is given in Section 8.3.2.3, and plan)
the data requirements for this plan are
given in Section 8.3.2.2.1. Both of
these referenced sections cover
extremely broad topics, What are the
relevant items for this section?

115 TESTS Where in Section 8.3.2.2.1 are the data 588PPQ 36 SCP 8.3.2.2.5.1 (Excavation methods criteria)
requirements for this activitiy SCP 8.3.,2.2.5.2 (Long-term subsidence control
discussed? strategy)

SCP 8.3.2,2.1 (Site characterization information
needed for design)

117 TESTS Use of mechanical excavation is 588PPQ 38 SCP 8.3.2.2 (Excavation Methoda Criteria)
considered not feasible in some parts of SCP 8.4.2.3.4.4 (ESF undexrground construction and
the document and plavsible in other operations)
parts. The next to last paragraph on
Pg. 8.3.2.4-28 mentions the possibility
that mechanical excavation may be used.

Does this contradict other implications
in the CDSCP (e.g., pg. 8.3.2.2-70) that
mechanical excavation is not feasible?

110 TESTS What methods will be used to determine 588PPQ 25 SCP 8.3.1.17.3 (Studies to provide required
whether there is any impact of ground information on vibratory ground motion that could
motion from underground nuclear affect repository design)
explosions on repository design?

125 TESTS Which activity in Table 8.3.1.15-1 is 588pPPQ 51 SCP 8.3.1.15 (PA Tables)
planned to investigate the effects of SCP 8.3.4.2.4.1.5 (Effects of radiation on water .
radiation on thermal and mechanical rock chemistry) g .

properties? !
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REPORT 1
Item No. Category Description Reference Expected Document for Closure
16 TESTS This table, which summarizes the 588PPC42 SCP 8.3.1.15 (Table 8.3,1,15-1)
requests for thermal and mechanical rock SCP 8.4.2.1 (Rationale for planned testing)
properties, appears to be far from SCP 8.4.2.1.4 (Relationship of planned testing to
complete. data needs)
SCP 8.3.1.15 (Listing on Page 8.3.1,15-1
summarizing performance and design requirements)
i TESTS Section 8.3.1.15 does not present a 588PPC43 SCP 8.3.1.15 (OVERVIEW OF THERMAL AND MECHANICAL
clear testing rationale. Thermal and ROCK PROPERTIES)
mechanical properties to be determined
are not related to specific individual
tests.
78 TESTS The tesating program laid out in Section 588pPPCA4 SCP 8.3.1.15 (Overview of thermal and mechanical
8.3.1.15 is deficient in  several rock properties)
respects, In some cases, important SCP 8.4.2.3.,1 (ESF testing operations, layout
information that could be gained in constraints, and zones of influence)
testing is not identified. Also, some
proposéd tests are ill-defined, and
others may not be able to provide
required information.
79 TESTS The discussion and use of statistics in 588PPCAS SCP 8.3.1.15 (OVERVIEW OF THERMAL AND MECHANICAL

this chapter is not clear. A statistical
approach has been suggested to determine
numbers of tests required to determine

various rock properties, but the
approach suggested is confusing and
apparently overlooks several

considerations that should be factors
into such an approach. Also, needed
confidences of *low,"” “"medium," or
"high" have been assigned without
explaining the basis for such
assignments. Bases for assigning the
needed confidence of low, medium or high
are not discussed,

ROCK PROPERTIES)
SCP 8.3.1.15.1 (INVESTIGATION: STUDY ON SPATIAL
DISTRIBUTION OF THERMAL AND MECHANICAL PROPERTIES)

.
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81

82

83

TESTS

TESTS

TESTS

In order to examine the margin of safety
engineered into the stability of
emplacement holes from the standpoint of
retrievability, the canister-scale
heater experiment needs to be run beyond
the average design heat load. The CDscp

does not include provisions for such
testing. Also, no mention is made of
testing of 1lined versus unlined holes,
backfilled holes, etc.

This experiment is one of the more
important rock mechanics experiments
proposed; yet, virtually no detail is
given regarding it. There seems to be a
lack of integration between this
experiment and the modeling activites
and design.

Plate-load tests do not necessarily
provide a means of determining in-situ
(i.e., undisturbed) rock maas
deformational properties., Data obtained

from such teats may be useful in
assessing spatial varability, effects of
different excavation procedure, etc, as

part of the overall program to
characterize deformational relations of

the rock mass adjacent to underground
openings but may not be useful in
thermomechanical calculations.

CDSCP has limited its conasideration of
how jointed tuff can be treated to
equivalent continuum models. Although
several possible models are described in
Chapter 2 {pp. 2-19 and -20),
representation of  jointed tuff by
equivalent continuum models only and
disregarding of other models such as
quasi-discrete or distinct element
models has not been justified.

FrENr—e cm msr e m e,

588PPC46 SCP 8.3.1.15.1.6.2 (CANISTER-SCALE HEATER
EXPERIMENT)

588PPC47 SCP 8.3.1.15.1.6.5 (Heated room experiment)
SCP 8.4.2.3.1 (ESF testing operations, layout
constraints and zones of influence)

588PPC48 SCP 8.3.1.15.1.7.1 (Plate loading tests)
SCP 8.4.2.3.1 (ESF testing operations, layout
constraints and zones of influence)

588PPC54 SCP 8.3.2.1.4.1.1 (GEOMECHANICAL ANALYSES)

e
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87 TESTS The proposed weédge analysis and key 588PPCS58 SCP 8.3.2,2.6 (CONTAINER SCALE ANALYSES)

block  analysis are not capable of
including the effects of thermal loading
or stress gradient on the host rock.

111 TESTS How will the heated block experiment be 588PPQ 26 SCP 8,3.1.15.1.6.3 (Yucca Mountain Heated Block
used for model validation if there are Experiment Plan)
no imposed stress gradients or

temperature gradients inside the block?

112 TESTS What are the parameters and the strength 588pPQ 27 SCP 8,3,1.15.7.2 (Rock-mass strength)
model for which the strength
experiment (s) are designed, and how will
a substantial volume or rock be driven
to failure?

116 TESTS Some concerns exist as to whether the 588pPQ 37 SCP 8.3.2.3 (Radiological safety)

list of parameters for performance goal

€2 (rock radiation shielding) given on

Pg. 8.3.2.3-30 is comprehensive. For

example, does the expected

pre-emplacement saturation value of 65%

represent the expected post-emplacement

saturation value?

118 TESTS Why are the requirements for some items 588PPQ 39 SCP 8.3,2.4.2 (Drift Construction)
on pg. 8.3,2,5-23 different from the
requirements for System Element 1.2.1.2
identified in Table 8.3.2.4-2,
non-radiological health and safety?
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7 CONST Identify the ' acceptance criteria for 4831IR 1la Upon completion of Title II
construction of the expoloratory shaft.

47 CNSTR The design specifications and acceptance 885A1 25 Upon completion of Title II
criteria for the shaft construction
including construction controls, test
blasting, and overbreak control will be
provided to the NRC when available.

13 CONST Describe teat and inspection procedures 4831IR IVa Upon Completion of Title 11X (i
to be used during excavation (e.g.,
plumness of hole, rock mass disturbance
etc.) to determine acceptability of the
shaft as constructed.

14 CONST Describe test and inspection procedures 483IR IVb Upon Completion of Title II
to be used during shaft liner
construction. Include information such
as grout injection rates, grout bond
logs, thermal measurements of grout
during curing, and liner instrumentation
to be used.

16 CONST Describe plans to document the above 4831IR IVd Upon Completion of Title 11
construction activities,

61 CNSTR The DOE will provide the technical 487 A1 1 Upon completion of Title I1I
analysis supporting the proposed size of
the exploratory drifts by June 1, 1987 (

63 CNSTR The DOE committed to using the same 487 AI 4 Upon completion of Title II
construction control requirements in the
second 12 ft. shaft as in the first 12
ft. shaft,
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75

119

CONST

CONST

The rationale for the specification of
information needs does not appear to
ensure completeness of those information
needs. Furthermore, the integration of
testing with design and performance
assessment appears to be lacking.

The required integration of
site-specific subsurface information
with repository design is not considered
in this section (e.g.,, not even among
the qualifying factors 1listed in the
next to last paragraph on pg.
B.3.1.4-90,

What is the Jjustification for the
statement on pg. 8.3.2.5-24 that "no
site characterization data is required
to develop the high level of confidence

needed for installation of borehole
liners."?

588pPPC1

588PPC30

588PPQ 40

SCP 8.3.2.5 (PRECLOSUFE DESIGN)
SCP 8.3 (THROUGHOUT ALL SECTIONS)

SCP 8.4.2.3.6.3 (INTEGRATION OF ESF WITH
REPOSITORY DESIGN)
SCP 8.3.1.4.3.1 (SITE-SPECIFIC SUBRSURFACE
INFORMATION STUDY)

SCP 8.3.2.5 (Borehole construction)
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60

62

64
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PEND

PEND

PEND

PEND

Description

NRC requests that DOE identify the
schedule for providing the items
identified in DOE’s response of June 7,
1985 as being under development.

There are many apparent inconcistencies
in the write-up of the proposed
activities presented in this section
when compared with the details given in
other sections of the SDSCP and
reference documents, What are the
impacts of such inconaiatencies?

The DOE will asaemble the draft
ESF-Repository Interface Control
Drawings in a manner that they can be
released to NRC and the State by June 1,
1987.

The DOE committed to constructing
exploratory driftas using controlled
blasting techniques, but emphasized that
this did not mean that DOE had agreed
that Level I QA requirements will apply

to controlled blasting in the drifts.
The Department will evaluate the
relevance of drift stability and damage

control to retrievability and waste
isolation considerations.

The DOE committed to provide from files,
if available, historic drawings
depicting the initial repository
elevation at the 1200 ft, horizon by
June 1, 1987,

The DOE provided the information
requested in Attachment 6 to NRC and the
State of MNavada on April 15, 1986,
Copies are included with distribution of
this summary.

Reference

885A1 21

588PPQ 48

487A1 1

487AI 3

487AI 5

487A1 7

Expected Document for Closure

Letter on this subject

SCP 8.4 (Planned SC activities and Impacts)

Closures not yet documented
Drawings sent to NRC on 6/4/87

Letter/position paper sent to NRC on 10/16/87 and
10/19/87

Closure not yet documented
Drawing sent to NRC on 6/4/87

)

Closure not yet documented
Provided at meeting April 14 and 15
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26 NRC NRC position on the 1 part per 100,000 B85AL 4 NRC TTTTTTTTTTTTTTmTTTTTmTTTTTT
release limit as an instantaneous
differential or an integral over a year.
37 NRC The NRC 1is to furnish the DOE with the 885AI 15 NRC
information °~ as to whether NRC’'S$
10exp-5/yr release rate applies on 4
discrete year by year basis or a
continuous rate basis,
48 NRC The WRC will provide guidance on the key 885A1 26 NRC ;(:
parameters that should be considered in
determining the representativeness of
the ESF,
65 NRC The NRC will review attachment 7 and 487A1 6 NRC
will notify the DOE by June 1, 1987 if
the proposed response plan to close out
open items is satisfactory.
i
L
2



