- Science Applications Int. Corp.
‘Document Control Center

01 Convention Center Drive
“Suite 407, Mail Stop 517

- Las Vegas, Nevada 89109

TO: SEE DISTRIBUTION
Copyholder Name

SEE DISTRIBUTION
Organization

TRENSMITTAL DATE: 1/10/89

Address (if necessary)

" COPY NO.: - SEE DISTRIBUTION

DOCUMENT TITLE: Yucca Mountain Project Change Concrol Board Records. FY 1989,
Volume VIII - .

DOCUMENT REVISION:

4-‘ ;.:“\ e -'.."?

DOCUHENT IDENTIFICAITCN’NUHBER‘

DIRECTIONS

Control and tssuance of the Yucca Mountain Prbject Change Control.Board Records, FY-89
Volume VIII. You have been-added to the controlled dietribution list for this

document. Included in the document: 3j;j

Transmittal letter - : b B
Yucca Mountain Project Change Controli og,:dated:1/5/89

Minutes, Yucca Mountain Project Change Control Board, dated 12/13/88
Cost/Schedule Change Requests 89/001 through 89/021

cCoo0oOoO

) Destroy or mark obsolete material "Superseded”
] Return obeolete material with this transnittal record
] T e

(
[
(X] New issue - no obeolete natarial

[ SIGN/DATE DELOW 10 CUNFIRM THAT THE ABOVE DIRECTIONS HAVE BEEN FOLLOWED, AND RETURN
THIS TRANSMITTAL RECORD, WITH THE OBSOLETE MATERIAL, AS APFROFRIATE, TO THE ABOVE

ADDRESS BY: 1/2&/89 . : R

Date

Copyholder Signature

<<< FOR Docmzm‘ (INI?OL CB\'I‘ER'USE (NLY >)> _

OBSOLETE MATERIAL RECZIVED : . .
.DCC Personnel Initials ... - . Date




DISTRIBUTION LIST FOR THE CHANGE cowmon BOARD ru:com:s
_ VOLWME VIII, FY 1989 7: . .

COPY 4 S m:cmm . " ORGANZATION

C. P. GERTZ o

1 A PROJECT OFFICE
2 E. L. WILMOT - = - PROJECT OFFICE
3 - W. R. DIXON L PROJECT OFFICE
4 L. P, SKOUSEN . - _ PROJECT OFFICE
5 . M. B. BLANCHARD :» . . PROJECT OFFICE
6 - JAMES " PROJECT OFFICE
7 Ne A " PROJECT OFFICE
9 L. B. " LINL
10 J. E. SNL~6310
11 RO Wl' SNL
12 D. T. LANL
13 ALLYN LANL
14 J. S, SAIC
15 M. E.. SAIC
16 J. E, SAIC
17 ‘W. B.. . 8AIC
18 Mo DV i BAIC
19 8. Ho SAIC
20 D. H. SAIC
21 L. L. SAIC
22 M. R. SAIC
23 R, L.. SAIC/GOLDEN
24 L. R. . USGS/DENVER
25 R. L. " F&S/LV
26 J. C.° . HeN/LV
27 R. F." - REECO/LV
28 A M % ©'MAC TEC

Al RTINS R R N.“x.:,smmm Mi‘%mc&f’.?:“zm“? EONE
30 R, RJLOUX 7 "% " NWPO/CARSON CITY
31 DOCUMENT CONTROL* . SAIC

u LRC/RECORD COPY - - SAIC

* SPARE




l"n

Ul\
Uf'l - 1 1

]
f".

~aises ut
o PRI
.'-,f'v.

LN

I THISIS A -
RED srm?

e >A"

587

I.Ju 'l[

e 2 Qe LA D

.J.,. wr )\n i-«_&u«',‘r, ‘(;' '
s G aE 1,. Bt ,&\ a’d-
e e w’,... i
S v

ru *

U .n




Changes thru 2ﬁ0/88

CranGe  susuty
HUOER DAIE

YUCCA MCUMTAIM PROJECT CHANGE COlROL LOG
ADJUSTMENTS TO RASELINE

0% Januory B9

APPROVAL DESCR{TTIC% & REASOM
DATE FOR ADJUSINENT

PyYS alCi.

e 10

LAPOR/COC
ADJUSIMENT  ADJ. BUDGET

89/001 12/13/88
SAIC

89,002 12/13/88
SAIC

" Ra/AA3  12/11/RR

12/13/88
 SAIC

12/13/RP
SAlcj‘l

b

PAGF, )

12/13/88 Revise the Esploratlory Shalt Focitity
(ESF) Subsystem Design Reguiraments
Document (SDRD) 'VO-309 on Accordance
With the Apnroved ESF Enqineering
Change Requs~at 008

12/13/R8 Revise the Eepioratory Shaft Facitity
(ESF) Subaystem Design Requiremants

Documant (SDRD) NVI-309 in Accordance

with the Approvea ESF Engineering
Chonge Requesls ©10.

12/1%/88 Reviam tha Fvploratary Shaft F:};'éili'ly

- (ESF) Subsystem Design Requirements

- Document (SDRD) NVO-309 .in Accordonce

"With the Approved ESF Engineering = '

Pk

1

.njChongn Request 081, f“#“ 2

Y B

12/15/88 Revise tne Explorotory-Shoft Facilily -

(€SF) Subsystem Design Requirements -

.. Document (SDFD) NVO-309 in Accordance

+ .with Approved ESF Fngineering Chanqe
“Request 812, = Ca

S :
12/13/88 I Revise the Cxploraloey Sholtl Tacility
" (ESF) Subsystem Design requiremens
" Document (SDRD) NVD-309 in Accordonce
- :‘with Approved ESF Engineering Chonge
Request 01J3.




Chonges thru 12/20/88 YUCCA MOUNTAIN FOO)ECT CrANGE CONTROL 10C
ADJUSTUENTS TN PASELINE
05 Jonuory 89

CHAMGE  SUBMIT APPROVAL DESCRIPTION & REASOM P15 ACCT. LABOR/COC €1
HUMDER OATE DATE FOR ADJUSIMENT FROM 10 ADJUSTMENT ADJ. BUOG

B83/006 12/13/88 12/13/8B8 Revise the Exploratory Shoft Focility
SAlIC (ESF) Subsystem Uesign Requirements
document (SCRD) MVO-309 in Accordnnce
with Appraved ESF Lnqineering Chonge
Request 014,

89/0067 12/13/88 12/13/88 Revise the Faplorntory Shofl Fociltity
SAIC (ESF) Subsystem Design Requirements
Document (SDRD) MVO-309 in Accordnnce ST
wilh Approved ESF Engineering Change . S . C s
Request 015, e : : ) :

.. - B9JOPR  12/13/R8 12/13/88 Revise the Evploratary Shoft Facility
oL . "SAIC (ESF) Subsystem Desiqn Requirenants -,
R Document (SDRD) NvO-309 in:Accordonce -
RITAR - with Approved ESF Engineering Chonge

SRR " Request 016, . w e

v

... B9/009 . 12/13/88 . 12/13/88 Revise the Exploraloty Shoft Facilily
Tl SAIC | . (ESF) Subsystem Design Requiremants
o L . ' Document (SDRD) NVO-309 in Accordance
with Approvad ESF Engineering Changs - . -

Requeal 017, G- L e

s

.

.ae/oso  12/13/R8 12/13/88 PRavias the Cuploralory Shoft Facility
' . SAIC- (ESF) Subaystem Draign Requiremnts
T _Document (SDRD) NVN-3A9 in Accordance ]
: " with Approved ESF Engineering Cnonge : -
Request 018, i

PAGE 2




Chonjes thru 12/20/88 TUCCA MamiiaiM PROJECT CHANSE CIsaIROL LOG
ADIUSTUINIS TO BASELINE
05 January 89

CrAnSE  SUBVIT  AFFROVAL DESCAIPTION & REASCH FL3 ACCT. LADOR/OOC
ragLe DATE DavYE FOR ADIUSTUENT FRva 10 ADJUSTUENT  ADJ . BUDET

B89/01Y  12/13/88 12/313/88 Hzwese thz Ceplorutory 3naft Focilaty
SAIC (EYF) Subayatem Drsign Paquiremants
Darument (SDFD) WO- ) un Accardance
wilh Approved ESF Enginearing Change
Renuast 019,

o, BY/012 12/13/88 .12/13,/BB Reviaa the Ceplorulors Shalt Fociiity
' SAIC . ([‘S") Suhsyt!m “.,;Qﬂ nhqu;'p.‘g"'g
o Dacomant (SDRN) NVN-AAQ vn Arrordanes .
with Approved ESF Enqsneering Cnonoe R
Request 020 .

) ) N e .
, B9/A1}Y I?/IJ/RB - 12/13/88 Revise tho Evplovnlnrv Shoft Fornllly
o SAIC ... (LSH) Subsystem Uesign Requiremants
Document (SDRD) HVO~- 03 n Accordonce
with Approved. LSf [m)onconnq Chang
Poqmﬂtl [1 0 B

2/13/08 Rovo:o the C-plovoto-y Shutt fucnlaly_
£37) Subsystenm Design Requireements. .

Dc-cc»pnl :{SOPD) MVO-3IM? in Accordance . "+ -

wilh Apprnvad tqr l'm;nu-nnq Chnnq- L

Roqucst 022. AP

. 89/014 |z/a.s/oo

T e e T
~ Reviaa the Conlnrnlory “halt Facility
. (E£ST) Subayatenm Deaign Requiremants. :
.- Documant (SDRD) NV0O-389 in Accordance ..
“ with Approved £S5t Lno-necllnq Lhonqo
Request 023,

1*/13/38
SAIP £

-
]
+*,

e
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Chang=3 thru 12,20/88 TUCCA MOUNTATH PROJECT CHANGE CONTROL LOG
’ ADJUSTMENTS TO DASELINE
85 January B9

CrarsE SupMlT APPROVAL DESCRIPTION & REASOH ' PyS ACCT. LABOR/COC
AR DATE DATE FOR ADJUSTMENT FRCM 0 ADJUSTUENT  ADJ  BUDGET

837016 12/13/0° 12/13/B8B Revise the E«plorotory Shatt facitiy
: SAIC (FSF) Sutaystem Dasign fequiremants
Document (SDRD) MVO D7 1n Accordancs
=ith Approved ESF Enginearing Change
Request 024,

" B%,/017 12/13/88 12/13/88 . Ravise the Esplorotory Sholt Facility
K SAIC . {(ESF) Subsystaem naauqn Paqusramants
Dncument (SDRDY) NVO-509 in Accordance
with Approved ESF Enqun-erunq Chaonge
Request 025. ) s .

12/13/88  12/13/88 Revise the E-plnro!nrw Shott Foc-!||y

SAalc - oL (ESF) Subsystem Design Requirements -
SR Document (SDRD) NVO-309 in Accordance :
A ©, with Approved. Esf Cnguneorunq Chonge

e e Requost 0”6'

12/13/88 12/¥*/RB8  Revise (he E-plorolory Shoft Focnlcly
SAIC . - .+ . (ESF) Subsystem Design Requirements
Gl Document (SDRD) NVO-309 in Accordance
‘wilh lpprovad ESF’ Enqonnprnnq Chonq-
Request 027 i' o .

15/13/RR 'l"/lJ/BB Rovns— 'hn fvplnlolorf Shaft rnrnl.ly -
SAIC =i Z(ESF) Subhsystsm Dacign Reanusiramante - L
.Document (SDRD) NVO-30%9 in Accordonce- -+ . -
Y with Approved: ESF Engincering Cnonqe

g Requesl o8, ]
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Chaonqes thru 12/20/88

CHANGE SUaML T APFROVAL
HUAMER DIATE DATE

TUCCA sIUbTALN FRPOJEGT CHANGE CONTROL LG
ADJUSIUENTS IO BASELINE

05 January RO

DESCRIPTICH ¥ REASCH
FOR ADJUATUENT

FRean

FES ACCT.

1 (3]

LADOR

ADJUS'MFH.’

ADS  BUDSET

89/021 12/13/¢8  12/13/83
YMP0
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Chonge Projsct WS ang wBS Dectionary
from 0 Rnceline tn o Contralled
Document . Approval of att Chuynges
will Remain wilh the €8
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" MINUTES ?*"3"f:»'5
YUCCA MOUNTAIN PROJECT
CHANGE CONTROL BOAPD

December 13, 1288

CCB Chairman and Board Member Attendees: E. L. Wilmot, L. P. Skousen, W, F.
Dixsn, F. V. Barton {(Alternate for M. B, Blanchard) and P, C. Merkley, CCB
Secratary. B Do

CCB Meoting Otservers:  A. Hardy, USGS, R. Knecht, SAIC, D. G. Hubbard,
MACTEC, J. D. wWaddeil, SAIC,, C. Newbury, DOE/YMP, J. E. Shaler, SAIC, J. V.
Smith, SAIC, M. C. Brake, SAIC, W. A. hxlson, DOE/MMP and L. L. Andrist,
SAIC.

1. The meeting was opened by W. A, Wilson at 9'20 AM,

2. P. C. Merkley, CCB Secretary 1dent1£ied the previous CCB Minutes, held
on August 12, 1987 had been approved. '

3. P. C. Merkley presented a C/SCR Summary for the period of 9/1/87 through
12/13/88. (See Attachment A.)

4. P. C. Merkley, CCB Secretary presanted the CCB members and observers
copies ¢f the Baseline Change Evaluation Summary for each of the change
requests on the agenda. A

5. Summary of dlscu551ons concernzng the requested changes to the Project
Baseline elements is as follows-

a. Changes to the exzploratory shaft facility (ESF) Subsystem Design
Requirements Document (SDRD)" in accordance with approved Engzneerlng
Change Requests (ECR):

= C/SCR 89/001 - wBS ¥ 1.2.6.1.1,T - SAIC

ECR 008 - Replace (add) Appendxx B data for the Integrated Data
System (IDS). L ~h,

Disposition: Approved w1th Condzt;ons

Inplementation: Approved for use in’ the ESF Title I however
anomalies as identified by the Project Office QA evaluation
concerning the forms utilized within the document are required
to be corrected for use in the ESF Title II Desxgn Issue
change through Document Control.

o C/SCR 89/002 - wBS ¥ 1.2,6.1,1.T ~ SAIC
ECR 010 - Change "Trailers"™ to "Temporary Facilities"™ in Section
1.2.6.3 - Surface Facilities, Subpart 1.2,6,3.8 - Temporary
Facilities, and the Table of Contents, R

Disposition: Approved
Implementation: Revised pages of the ESF SDRD and the

Pevision/Change Record to be supplied to Document Control for
controlled distribution,
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C/SCR 89/003 - Was § 1. 2 6 1 1 - SAIC :

ECR 011 - Remove Assumption 1° from Section 1,2,6.4.5 - Hoist
System, page 4.5-2 which states: - "the existing government
furnished nquipment (GFE) -headframe shall be modified as
required and erected for shaft sinking operation.”

Dispcsi*ion: Approved

Implementation: Revised pages of the ESF SDRD and the
Pevision/Change Record to be suppllcd to Document Control for
controlled dxstribution »

C/SCR 89/004 - WBS # 1 2 6 1 1 T -~ SAIC C

ECR 012 - Add report titled "Exploratory Shaft Seismic Design
Basis," prepared by the special working group chartered by the
ESF ICWG, be adopted as design criteria for the ESF.

Disposition: Pequested Change Deferred

Instruction: Originatoeri requested change to verify that the
ESF Seismic Design Basis was utilized as the design criteria for
the ESF Title I. If verified CCB Chairman to approve the
change. : St

C/SCR 89/005 - WBS § 1.2.6.1.1.T - SAIC
ECR 013 - Delete all information under "A/E Building (Area 25)"

as found in Section 1.2. 6 3 - Surface Facility Functional
Requiremants.

Dispositicen: Approved )

J e g ,
Implementation: Revxsed pages of the ESF SDRD and the
Revision/Change Record to be supplled to Document Control for
controlled distribution, ™ . ¥

o _:{:’

C/SCR 89/006 - WBS i 1;2.6.1;1;T -’ sa1c
ECR 014 - Delete the entire Section 1,2.6.3.9 - "A/E Building

({Area 25)," pages 3.9-1 and 3.9-2..
Disposition: Approved |

Implementation: Revised pages of the ESF SDRD.and the
Pevision/Change Record to be suppliad to Docunent Control for

Controlled distribution. - 2 s
C/SCR 89/007 - WBS F 1.2.6:1.1.T - SAIC &
ECR 015 - Change Section 1.2.6.0 - General Eyploratory Shaft

Facility, page 0-1,
Dispssition: Approved

Implementation: Revised pages of the ESF SDRD and the

Revision/Change Record to be supplled to Document Control for
controlled distribution. - .
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C/SCR 89/008 - WBS I 1 ;1.1’T Sisare”
ECR 016 - Change Seotion‘ .2 6.“ tllltiES, pages 2 -1 and 2-2.

Disposition: Approved A..‘,b

Implementation: Revised pages of the ESF SDRD and the
Pevision/Change Record to be supplzed to Document Control for
controlled distrxbution.}ﬁ" »

C/SCR. 89/009 - WBS | 1.2,6.1.1.T ,'SAIC
ECR 017 - Change Section 1:2.6.7 = Underground Utilities
Sstems, pages 7-1 and 7-2.;f KRR O

Disposition: Approved
Inplemen;atxon Revxseo pages of the ESF SDRD and the

Revision/Change Record to be supplied to Document Control for
controlled dlstrlbutlon. -

C/SCE. 897010 - WBS 1 1.2.6.1,1.T SAIC-
ECR 018 - Change Section 1 6. - Site, page 1-1.

DlSpOSltion Approved

Implementation: Revised pages of the ESF SDRD and the Revision/
Change Record to be supplzed to Document Control for controlled
distribution. L .

C/SCR 89/011 - WBS # 1. 2.6 1
1.2,

ECR 019 - Change Section

‘z t

Disposition: Approved ;

T - SAIC
3 - Surface Facil1t1es, page 3-1.

1.
5

Implementation: Rev1sed pages of the ESF SDRD and the
Revision/Change Record to be supplled to Document Control for
controlled dxstr;butxon. :

C/sCR 89/012 -~ wBS #'1,2.6.1.1.T - .SAIC

ECR 020 - Change Section 1.2.6.2.1%~ Power Systems, page 2.1-2;
Section 1.2.6.4 First Shaft page. 4 3 and-Section 1.2.6.5 Second
Shaft, page 5-=3. .U Cua ool

Shextle e Ry
A : &

Disposition: Approved with Conditions

Y
)

Implementation: Revised pages of the ESF SDRD and the
Revision/Change Record to be supplied to Document Control for
controlled distribution. .

Instruction: Related Cost and Schedule 1mpact, if any, to be
addressed in ESF Title 1 Design.;;f;

.1.T - SAIC

C/SCR 89/013 - WBS # 1.2.6.1 1
1.2.6.4 - First Shaft, page 4-1.

ECR 021 - Change Section
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Disposition: Approved

Implementation: Pevised pages of ESF SDRD and the
Revision/Change Record to be supplred to Document Control for
centrolled distribution, "
C/SCR 89/014 - WBS ¥ 1,2,6,1.1.T. ~ SAIC
ECP. 022 -~ Change Section by 2 6. 6 - Underground Excavations,
pages 6-1 and 6-2.

Disposition: Approved

mplementation" Revised pages of the ESF SDRD and the
Revisien/Change Record to be supplled to Document Control for
controlled distribution.

SAIC
.,- Test Areas, page 6.2-1.

C/SCR 83/015 - WBS # 1. 2
ECR 023 - Change Sectlon

Disposition: Approved

Implementation: Revised pages of the ESF SDRD and the
Revision/Change Record to be supplied to Document Control for
controlled distribution.

C/SCR 89/016 - WBS ¥ 1. 2 6.

1.1.T - SAIC
ECR 024 - Change Sectron 1, 2 6 8

- Underground Tests, page 8-3.

(‘J "i
Disposition: Approved'“;
R R
Implementation: RevrSed pages of the ESF SDRD and the
Revision/Change Record to be supplred to Document Control for
controlled drstrlbutrcn. '

C/SCR 89/017 - WBS # 1.2, 6.1 1,T --8AIC
ECR 025 ~ Change Section 1.2, 6;8,5 = H;drologlc and Transport
Phenomena Test, page 8.5- 2 ”Lw;gg e
: Sy -v',t.""" “;‘,‘.;'tw *
Disposition: Approved ;:” Lo s

Implementation: Revrsed pages of the ESF. SDRD and the
Revision/Change Record to be supplied to Document Control for
controlled distribution. = = e

~ ,-,T,.‘ ._'-'..

C/SCR 89/018 - WBS § 1.2, 6.1.1.'r - SAIC

ECR 026 - Change Section 1.2.6.1.1 - Main Pad, page ‘1.1-1 and
Section 1.2.6.1.2 - Auxiliary Pads, page 1.2-1.,

Disposition: Approved with Condrtlons Lo

Implementation: Revised pages of the ESF SDRD and the

Revision/Change Record to be supplied to Document Control for
controlled distribution.
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Instruction' Related Cost and/or hedule impacts, if any are
to be addressed in the ESF Tltle 11 De51gn.

. SAIC ..

o C/SCr 69/019 - WBS # 1.2 .6 :
1 - Warehouse, page 3.7-1,

ECF. 027 - Change oection* .

Disposition: Approved wz

Implementation: Revised pages of “the ESF SDRD and the
Revision/Change Record to be supplled to Document Control for
controlled distribution. . .

instruction: (1) W. Dixon to assure that the two 1200 Sq. ft.
warehouse buzldlngs are 1nc1uded in the Resource Management
Division’s Project inventory. '(2) Related Cost and/or Schedule
impacts, if any, will be addressed 1n the ESF Tltle II Design.

o C/SCR 89/020 - WS # 1 2 6 1 1 - SAIC
ECR 028 - Change Section.1.2.6.1.2 - Auzlllary Pads, page 1.2-1.

Disposition: Approved with Conditions

Implementation: Revised pages of the ESF SDRD and the
Revision/Change Record to be supplled to Document Control for
contrclled distr;bution. e . :
Te oL T
b. Changes to the WOrk Breakdown Structure (WBS) and the WBS
Dictionary Project Baselzne.:: ;;;n .i, SR
o C/SCR 89/021 - Remove' from the Project Baseline the following
documents: (1) NNWSI/88-8, NNWSI Baseline Documents - NNWSI
Project Work Breakdown Structure and (2) NNWSI/88-7, HNWSI
Project Work Breakdown Structure chtlonary
Disposition: hpproved Hlth Condxtlons
i T A
Implementation: Provide copy of the etistzng Pr03ect Work
Breakdown Structure Index as an attachment to the C/SCR and
establish it as a non-baseline Controlled Document, '
. o

Zis

e, RE

Instruction: Although the WBS and the WBS Dictlonary will be
controlled documents all future revisions will: requ1re review
and ultimate approval by the CCB Chairman. iftf»

General Discussions Summary: 5{;, ;; o S ?%V.- : o

= o SR
During the course of the meetlng various toplcs relatlng to ,the
presented changes and the change control process were dxscussed They

are:

a. E. L. Wilmot recommended a summary of each change be provlded to
expedite review by the CCB members.
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b. J. E. fhaler identified the change procedures, presently in
develcpment, will require the.originator to provide a complete change
package including detailed impa"t analysis.and shall be presented to
the CCB Chairman for drsposxtlon.§ .The;chairman at_that time may
approve the request or dlrect_furtherlevaluatlon'and schedule it to
be presented at a CCB meeting.

¢. E. L., Wilmot requested that in the £uture the sponsors of the
propssed changes be present at the scheduled CCB meetings to answer
questions and/or defend the. requested change.

d. D. G. Hubbard recommended future CCB neetlngs 1nclude a stenographer
to record the neetrng mlnutes-:w : : :

e. E. L. Wilmot requested:.

© Project Office Division Directors or assighed members of their
staff to review and evaluate all requested changes.

CCB Secretary o summarize the change request evaluations and
distribute then to the CCB menbers prror to the CCB Meeting.

8]

o Division Directors to review the change request evaluation
surmaries przor to the scheduled CCa. meetxng.;h;:;:r

‘f. E. L., Wilmot stated the D1v151on Dlrectors are requlred to attend

each CCB meeting and that Director alternates to the meeting will not
be acceptable. LR -,zgva»~u REE L
~w’ "‘r,-

g. E. L. Wilmot requested that the 1ocatron of future CCB meetings be
held in the offices of SAIC and that the meeting room be efficiently

configured allowing the grouplng of. board members separated from
observers. k i : AN

h. It was mutually agreed by board members that CCB meetlngs wxll be ‘
scheduled once per month on a Friday._ .The selectlon of which week
within the month is yet to be determlned.,\, :
‘;lv\' -
i. L. P. Skousen recommended Change Evaluation Summaries be made
available to the CCB Members prior to CCB’ meetlng thus expediting
review of the proposed change. .“

. Meeting was ad)ourned by the Chalman at 11: 00 A M. ;¢

ﬂ%wé@

P. C. Merkley, CCE Secretary

Approve

. ,//%/.

E. L. Wilmot, CCB Chairman .
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i) J COST/SCHEDULE CHANGE REQUEST (C/SCR) .87
erc;:mge No: Organization: .- . Orngmator ST Ongmatnon Date:
89,001 SAIC VB Spacth b '1i/15/88
Title:

Revise the Exploratory Shaft Facility'(ESF).Subsystem
Design Requiresents Document (SDRD) NV0-309 in Accordance
with the Approved ESF Engineering Change Request 008 - : -

Explanation & Reason for Change:

WBS: 1.2.6.1.1.T

CHANGE: Replace (add) Appendix B data for the Integrated
Data System (IDS) in the ESF SDRD thh the attached
package. » i . ,

REASON; This change 1ncorporates comments from Interface
Control Working Group (ICWG) Participants and - -
cxpands Appendix B to 1nclude'ID§_Txt1e'I dcsagn. o
COST IMPACT: None PR

@ SCHEDULE IMPACT: None

. ‘.,,,_“

ATTACHMENTS: 1. Letter, L, P. Skousen to X, E. Spaeth
July 19, 1988, Proposed’ Changes to the _
Bxploratory Shait Fac111ty Subsystem ;f:nifu
Design Requirements Docliment” (SDRD) ™

By

Engineering Change Request‘(ECR)'OOB

2. ESF ECR 008. : :
3, IDS Title T Design, dat?d'5/2/8§;

':”Daﬁl ;’;‘A%V
“Date 22/23/5Y
- Date. 2 lvd
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TICCA MOUNTAIN FROSECTATLAT
BASELIN ATION, SLI2ARY

£ CHANGE EVALU

st

Baseline Change: Revised ESF SDRD in accordance with C/SCR No:
Approved ESF-ECR 008. P : 89/001
Summary cf Peccmmended Acticas:
TEMSS
RCSE EiD  PEOC’ QA - MIGS SEEI SZ&C  ADMIN

Csnzursence [:] IZ] B E D A D [Zj
Csasurzence with Condizisns [T D -0 .0: (xkn O

0.
x]

Nlo Feccmmendacicn

oo g o

-

¢ Summary Evaluat:cn: (1) "Note

,.“' >
vh
Fety
Lol \"

Ccmmen
of 28)

atta

ched Schedule out dated". (Re: Page 28

(2) "The attached package to thefﬁSF;SDRDVié

'a series of form type pages (no form

number) for which there are no approval®procedures. to indicate how the form should
be completed. Block 6 on page 1 of:28.has no.log number included {n the block.
Block 7, 8, and 9 on the same page~indicate some sort of approval process but no
signatures arc present, Block 12 on the samé‘ppge<indicutea revision | dated
5/13/88 but has no description nor any initials' in what appears to be block for
inicials. The QALAS referenced in block'2l on'page 7 of 28 should be listed.

No plan date is indicated in the block 21 on page 9 of 28, Duplication of numbers
2] and 23 with different titles. Block 27 on page 10 of 28 not completed".

Impact Analyses:

Data was not provided to updai} ;hé[schedule as referenced in
Item (1) above. o : R a0

By ‘::l-:l,'&): .

wTA, iy B L+ *|page
CC8 Sacretary P. C. Merklev Date_|2/)2 /34 | 1 of




o Department of %ay——eg-" ) .0 01.
Nevada Operatlons Oﬂlca (RETRE
B - 0. Box 98518 =
Las Vegas, NV 89193 8518

JUL191988 |
| o F}ECE!VEDH Mty

Hichael E. Spaeth

~ Technical Project Officer o - i : ' ? u

for NNVWSI
ATTN: Philip C. Herkley
Science Applications
International Corporation
Suite 407 '
101 Convention Center Drive
Las Vegas, NV 89109

,p‘.’_’,":i-:.u , 1L ¢ .
- PROPOSED CRANGES TO THE EXPLORATORY SHAFT FACILITY SUBSYSTEH DESIGN REQUIREHENTS
DOCUMENT (SDRD) ENGINEERING CH.ANGE REQUEST (ECR) 008 f."-'.

The Chairman of the Interface Control Vorking Group approved the subject

ECR on June 30, 1988. This information needs to be added to the information nowvw

,,.._-,
.,’z ;

contained in Appendix B of the SDRD under the £orma1 project baseline process.

RN w.'
* e,

l‘;"

" Send all holders of the SDRD controlled? opies ofuthis_revision. 1f you have

any’questions, please feel free to conta% Jbinnis H.fIrby at 794 7932

Technology Development and
- Engineering’ Branch .
Vaste Hanagement Ptoject Office

7. S . t"n
F p
JEN St

VHPO:DHI-2954

. Enclosure:

BCR 008 1?' ﬂ‘\" ‘cl J\‘ . .hc."(v
.:., : ‘ﬂara“‘ ran ‘ RUE .L[.

cc w/enclt : | SRR 5,

V. J. Cassella, HQ (RV-123) FORS R 'ﬁ;

Dean Stucker, HQ (RW-223) FORS BT !U\_ 21 1308

M. C. Brake, SAIC, Las Vegas, NV ‘-”z;'inu : LA :
C. K. Beall, SAIC, Las Vegas, NV A SAICIT&MSS 20
R. R. Reust, SAIC, Las Vegas, NV & Tt

J. L. Rast, SAIC, Las Vegas, NV BES
S. H. Klein, SAIC, Las Vegas, NV

V. E. Narrows, SAIC, Las Vegas, NV

James Blaylock, WHPO, NV - ;: | :
B. L. Vilmot, x’mro, NV | CCF RECEWED

JUL 20 1988

rronT 6l ConaT i
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“'89. 001

ESF ENGINEER!NG CHANGE REOUEST ':l

ESTP11.FMB-12/28/87
.. . PAGE
: i ' 1 COF _1

ECR NO.
008

SECTION 1. TO BE CONPLETED BY PARTICIPANT REOUESTING CHANGE

QA LEVEL 11} '5 PARTICIPANT Los Alamos
SOURCE Los Alamos DATE - . 5/2/88

¥BS DESIGNATION 1261 ‘ - ORIGINATOR Merson
TITLE ESF - - REY. NO, DATE
DESCRIPTION REY. NO. DATE

Replace (add) Appendix B data for the inteqrated Data System (10S)
in the Exploratory Shaft Facility Subsystems 0esugn Requnrements
Document with the attached package. S A

BASIS FOR CHANGE 1. Review comments trom ICWG Partlclpants incorporated
2, Expanded Information to Inciude I1DS Titie | des sign

SCOPE CHANGE YES x_ N0 consmutnc‘m IMPACT __YES x_ N

PARTICIPAN
QA REP DATE

SECTION 2. ACTION - .
1, PROCEED WITH ECR EVALUATION i

;iy ESF ICVG REPRESENTATIVE OR PARTICIPANT
R . DATE ~1;/L/G§

R T

2. PROCEED WITH WORK -
's - ESF | I
3. TOTAL COSTS N ﬂRON .-~ BUDGET PROJECTED
(increase/decrease) ENGINEERING SR _
CONSTRUCT 10N w* T
TOTALS . A T

4. SCHEDULING IMPACT - ==, ,¢

ENGINEERING" Lo E ' WEEKS

CONSTRUCT ION g o WEEKS

5, PAOCEED WITH DETATL ENGINEERING —___ VES ___ o
PROCEED WITH DETAIL ESTIMATE ~ __ YES M

6. FUNDING: Sk R ’"‘.”"' e
___ CHANGE ORDER - SPECIAL STUDlES‘“ LA
—__ NOT FUNDED, PROJECTED ONLY R '

ESF CHAIRMAN IC¥G

7. APPROYVED FOR BASELINING

[N

ESF CHAIRMAN I1CW

ENGLOSURE




ESF TEST DESCRIPTIOH AND REQUIREHENTS ler~R

+ I:‘.t. ::-.,-‘.Q_:
e g

Jen '-.:-';\.'-f“‘«\,'x':-—' g
RO

;,-__,.

T TEST PUAN TTTLE (ESTP)
INTEGRATED DATA SYSTEM

83 001
7, FREVIONS TSSUE OATE - 3. DATE PAGE
2/18/88 | 5/2/88 Lof 35

4. KeY [SSUE

and Archiving

Provide GA
Level 1 System For Collecting
ESF Test Data,

L2, 6 9 3‘

5. ‘Tesr PR TUREER (wQS) -

5, L0 NOR IR

7. PRINCTPAL THYESTIGATOR
(P1) APPROYAL:

Robert J. Crowley

8. 1

CHNICAL PROJECT OFFICER
(TPO) APPROYAL :

Donald T. 0ak1ey

R T SRTREERER T PRI

O OFF}CE_(HHPO) STAFF APPROYAL:

Lester P. Skousen, Chief
Tech, Dev, & Eng. Branch

Los Alamos, NM 37545

Los Alamos, NM 87:45'

FTS 843-7453

| 7a  ADORESS/PHONL 84 ADDRESS/PHONE N 9a ADDRESS/PHONE
Los Alamos Nat'l Lab, Los Alamos Nat'l Labora(ory Haste Management Project Nffico
P.0. Box 1683, M5 G797 P. 0. Box 1663, MS Js2l &v=r | U.S, Dept. of Energy

Sox 14100, LY., NY 39114

10, TECHNTCAL OESCRIPTIO
a,
Equipment Data Sheets

Equipment Catalog She

Operational Requirame
Maintenance Requireme
System Interfaces
Utility Interfaces
Utility Requirements
J. beIiverab]es. Milesto

* For IDS Phase [ only:

Equipment Requirements/specificatioh7~“Ti**"

Installation Requirnnents & Space A]locatlon ;

FTS B43- 1310
S S

ets

nts & Spacn Allocation

nts 4 Space.Al]ocation.'

nes, A Schéou1e_f:¢5

| FTS 544-7929

fﬁtud&dn

O

. Will Be ‘Deliverab E
Provided Date
* 10/88

10/88
10/88

See Attachmentq

_1 thru 6

10/83
10/88
10/838
10/88

See Attachment

8

-See Attachment
’ 9

O
i
-a
O
O
|
B

DDQQQQDQQQ

TEST PACKAGE COSTS

180

TOTAL ESTIMATE TO DATE

For Phase 11, see attachments 1 thru 7.

' UNCERTAINTY ON ESTIMATE TO COMPLETE

s, Rt DAY

12, REFERENCES

EG4AG Energy Measure

Nevada Nuclear Wasta Storage Invest{gations Project Exp1oratory Shaft Facility,
Integrated Data System Title I, Preliminary Design, March 2, 1988
ments, Las Vegas Operations, -~

Prepared by

REY, NO.| DATE

TPO WMPO

5/3/88

DESCRIPTION

1
‘l’l




ESF TEST DESCRIPTION MD REQUIREMEH&
C

__'89 001

TEST PUAN TITCE (E3TP]
| INTEGRATED OATA SYSTEM

DATE :

: ‘?age
| 5/2/88

2 of

28

@ T3 TERERAC ESTRIPTTON OF TEST PUAN

Provide a Data Acquisition System to collect ESF Site Characterization Data

throughout the ES-1 and drift space.

to allow

Provide interfaces to the various equipments used by the Experimenters

timely control and data gathering functions."”'” N

To periodicilly distribute QA Level l data t thn prnrimenters and to

archive 111 data collected by tha IDS in a secure 10cation

14,

SYSTeM INTERFACES

Data acquisition and calibration to 11 test sensors.

CoeE

Test controllers furnished by SNL. LANL, LLNL, and USGS:

Communications Systems between the I0S main computer'fac111ty;'downho1e

test

locations and the testing organizations at Los Alamos, Livermore, A1bu§uerqg;

and Denver.

Uti{ty systems in the ES-1 shaft and drift spaces.”

-@




ESF TEST DESCRIPTION AND REQUIREHE* CR .,

g9 001

EST PLAN TITLE (ESTF)

' DATE Page
INTEGRATED DATA SYSTEM : 5/2/88 3 0f 2

15. SUMMARY OF TEST PLAN ITEMS AND haspon;xaxLlers'.ff

‘Test Item Primary Responsibilit ,De;igned by Procured by Fabricated by Date Req.

ek aead |

10$ LANL ’“*"EG&G S EG4G EG&G * 4/89
UPS System LANL CUage | reeco | venoor |+ 4ss9
Power LANL AdE ~ REECO - REECO * 4/89
U vata
| Communication LANL EGAG £G&G EGAG *« 4/39
txternal 105

Communica tiod LANL AL E REECO REECO * 4/39
Telephones & ‘ 2 P

Intercoms LANL A & e | Reeco CENTEL * 4/89
10S Space LANL e ‘**REECO'*7  REECO * 4/89

* IDS Phase I only;

For Phase II, see attached schedqle.




ESP TEST DBSCRIPIION ARD_RBQUIR!HENTS

2 me 001

TEST PLAN TITLE (ESTP)
INTEGRATED DATA SYSTEM

Page

ot 28

16, MAXIMUM TEST AREA REQUIRED AND SPACE ALLOCATION

S2e Attachments 1 thru 7. These sketches are for reference only. Exact
dimensions, placement and utility requirement will be provided as the
information ls developed. -

.
PR
2




ESF TEST DESCRIPTION AND REQUIREMZNTSO __-__;_’89 001

TEST PLAN TITLE (ESTP)
INTEGRATED DATA SYSTEM

DATE
$s/2/88

Page'

5 of 28

17. TEST DIMENSIOMAL OUTLINE

See Attachments 1 thru 7




ESP TEST DESCRIPTION AND REQUIREMENERCR . '89 001

TEST PLAN TITLE (ESTP)
INTEGRATED DATA SYSTEM

DATE
5/2/88

Page

6 of 28

18. PLANS, SECTIONS, AND ELEVATIONS

See Attachments 1 thru 7.




z .
S? TEST DESCRIPTION AND MQUIR!&&%{ '89 001

TEST PLAN TITLE (ESTP) DATE Page

INTEGRATED DATA SYSTEM ' 5/2/88 of 28

goof =2

19. UTILITY INTERPACES - LIST QUANTITIES, CONSUHPTIOﬁS, INPUTS, OUTPUTS, ETC.

A. AIR NONE

B. WATER Pire sprinkler system at IDS Surface Bldg. and at IDS Data Alcove on
main test level. Domestic water at Main Surface Bldg.
Fire protection requirements TBD.

C. POWER_ See attached NNWSL [DS equgment 1sts.
__See Attachment 8.

D. VENTILATION Sufficient to remove heat from all spaces containing
computer equipment. See Attachment 8.

E. DATA LINK TBD

F. OTHER (SPECIPY) Phones, Intercom

20. DESIGN CONSTRAINTS

The minimun separation between power cabling and aigual cabling (of) elther twisted

shielded palr or coax type) should be 5 ft. if the power wiring {s in conduit (not open

raceways) and 10 ft. Lf the power wiring {s not'in conduit. All crossings of power and

signal cabling should be at right angles with the maximum practical separation.

Separation of power wiring and fiber optic cabling isznoc critical with respect to

distance.

21. DESIGN ASSUMPTIONS

See approved QALAS for the IDS.




ESP TEST DESCRIPTION AND REQUIREMENTS
W oR ___'89 001

TEST PLAN TITLE (ESTP) ~ [ DATE _ Page
INTEGRATED DATA SYSTEM . ]s/2/88 - o 8 of 28
022. DELIVERAELES R A Estimated
DESCRIPTLION . DELIVER TO DATE
= L1
e e

T i

éZB . MILESTONES

(Estimated) (Estimated)
TARGET COMPLETION
DESCRIPTION DATE DATE

See Attachment 9.

-— — e ———




ESF TEST DESCRIPTION AND REQUIREMENTS

= (SCR

‘89 001

TEST PLAN TITLE (ESTP)
INTEGRATED DATA SYSTEM

21,

STATUS DATE | PLAN DATE
s/2/88

Page
9 Of 22

24, TEST PLAN NUMBER

23. PRINCIPAL INVESTIGATOR
¢ .- Robert J. Crowley

25. MILESTONE
ACTIVITY DELIVERABLES

See Attachment 3

25. CALENDER TIME (Estimated)

e - e - ———— - - - . e © Grw G ——- - —




ESP TEST OPERATIONAL DESCRIPTION AND REQUIREMENRTS SUMMARY

C3CR. . ‘89 001

TEST PLAN TITLE (ESTP) DATE Page
INTECRATED DATA SYSTEM s/2/88 10 of 28
@:6. REPERENCE OPERATING PROCEDURE T 27. DURATION OF TEST

NUMBER AND TITLE
Calendacr Days

28. DESCRIPTION OF MEN/CRAFTS REQUIRED TO INSTALL, CHECKOUT, OPERATE AND DISMANTLE TEST
-

PHASE CRAFT NUMBER DURATIOR

INSTALL
CHECKOUT
OPERATE

DISHANTLE

Inforzmation TBD

29. TOTAL MANPOWER AND SCHEDULE REQUIREMENTS

PHASE MAN-DAYS ' CALENDAR TIME DATZS

INSTALLATION

‘E’ CHECKOUT

OPERATE

DISHMANTLE

30. TOTALS

31. DESCRIPTION OF MATERAILS (CONSUMABLES, OPERATING ETC. ) REQUIRFD TO CHECK OUT
AND PERFORM THE TEST(S).

DESCRIPTION . COST(S)

032. ESTIMATED CONSUMABLE MATERIAL COSTS 3§ T3D




ISP TEST OPERATIONAL DESCRIPTION AND REQUIREMENTS SgﬁHARY

C3CR ‘89 001

TEST PLAN TITLEZ (ESTP) DATE Page
INTEGRATED DATA SYSTEM 5/2/88 : 11 of 28

‘5533. OPERATLONAL MILESTONE ACTIVITY/ 25. CALENDER TIME (Estimated)
DELIVERABLES

See Attached Schedule.

-l - o w a—
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2/3/68  Page 15 of 28

LUS

103 SURFACE FaCILITY

103
Communications

1093
Computer Center

ETHERNET

Ascelvers 8

SITE
POWER
uTILITY

Transmitiore

Underground .
Eleciricet Sudststion

Sensot

Sentor

In¢ludese

urexY LDV
Pliorometers
Birain Qeger
Strevameters
Losd Colly

Toemperature Sensore

etc.

Pl Sensor
Junction Bos

reparation

cadles &

betweon Inst,

ol othere

I0S Dala Acqulsition

ATTAC B M EAT

NOTE: Bolh UPS § Ullilly pows? must be abls 10 de sudplied from en emergency generstor

©

10S OATA ACQUISITION STATION
Daste Acqulasiiien Processor
8 Control Ualt
Memory Hatdwbre
ETHERNETY Tapy
ETHEANET Roeteolver!
Tesasmitior
Anslog=Dipitst Converters
Myliipteasry
3igns) Condlitloning

a

Statlon

urs Powg, ©

SPECIFICATIONS

Metel (Dalty) Tyse
Ale Lesh Entry
UPS Pewer:
200VA 1207280V
Uity Power: 154VA

Temp
AH 30% NC
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CSCR — 189 001

AT?ACH“CHI 2

NTL 10S EQUIPMENT LOCATIONS

Ine sretch for the 105 Data Alceve 2nd the 10S Dats Acguisiticn
Grations at the matn Y23t leve! w oy e xs;d and zoodinated
through the [CWG. A A S

e
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[T
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. Ips  5/3/88
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J¥w11A<Lr4ﬁu»{gx¢cr~ 8

o
mn
]
[
'
]
[} 4]
[1<

pMC L INS Crulemind

E TiOM C?A‘Hrm (3]

COMPONENT NAME: DATA ACOU!

CLPEORTED TESTS: DIEEUSION, INEILTRATION :

SEME0D TVYPES: qnnoco.‘i :

LOCATION: MAIN TECT LEWEL , ACRAGE QD 1 £80M YMCIlTDATan tcer

€lI€: Bx20x0.5 feat, 1 $1, CLEADAMCC

COMCTRUCTION: METAL '°PLLY) TYPE  AlD L 40V CNTOVY

“QUMTING: COMORETE pAD

DALED DEN, DPC:2R VA 1207248 0 3 0T, UTILITY: 1€ Vith 10ATL On CMCOG S
EMNQIROMMENTAL OED ¢ ’““D BTCD GRADE | 12 Vil COMPUITED MCAT » DAD

FIRE PEQ,: HALON SAFETY: COMPUTER SHUTDOWN
COMMUNICATIDONS: 2 ETHEENET LDOP-THRY, TELEPHDNE, INT‘P”“"

cadLine: 10S: SEMSOR

NOTES: 1000 CHANNEL CAPACITY, NON-PEDUNDAMT

COMDANENT MAME s DATA ACOUICTT
SUDDOGETED TECTC: L s DELmMCLL

CMECR TvPES: '"quuocn

CCL "JN uqlu ]‘CS]’ ':":L Al‘-_}l.t‘:n,‘l’ 1’0 Dm,. b:s E g!L
$13C€: 9v2Q-8.5 feet, 4 ¢4, CLENPANCE

CONSTRUCTION: METAL (BALLY! TYPE,6 AlP LQCr C&TPV

MOUNTING: CONCRETE PAD

BOWER REQ. UPS:28 KVA, 1207249, 3 wl, UTILITY: 15 KUA 1B0TH ON EMERG)
ENVIRONMENTAL RED,: POHPUTER GPADE, 12 KW COMPUTER HEMT LOAD

FIRE REQ.: HALON - SAFETY:  COMPUTER SHUTDOWN
COMMUNICATIONS: 2 ETHERNET LOOP-THRU, TELEPHONE, INTERCOM

CARLING: 10S: . SENSQo: -

NOTES: 1000 CHANNEL CAPACITY, NON-PEDUNDANT

11y TECT
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COMPONENT NAME: DATA ACAU]SITION STATION 23
CUPPORTED TESTS: LOWER DEHONSTRATION BREAKDUT Roon TESTS :

SENSOR TYPES: »'L'*w NUHBEP.

LOCATION: MAIN TEST LEVEL, ADJACENT TO LDBR

S12E: 9r20~8.5 feet, 4 ft. CLEARANCE

CONSTRUCTION: METAL (BALLY) TYPE, AIR LOCK ENTRY

MOUNTING: CONCRETE PAD '

POWER REQ. UPG:2@ KUA, 1287240, 3 UWI. UTILITY: 1S KUA (BOTH ON EMERG)
ENVIRONMENTAL REQ.: COMPUTER GRADE, 12 KW COMPUTER HEAT LOAD

FIRE REQ.: HALON ©-° SAFETY: COMPUTER SHUTDOWN
COMMUNICATIONS: 2 ETHERNET LOOP-THRY, TELEPHONE, INTERCOM
CABLING: 10€: ' SENSOR: °

NOTES: 100Q@ CHANNEL CAPACITY, NOM-REDUNDANT

rnanQch puMC QATA ACOUISITION cf}ytnN 14

e o ! - acine wreald

SENSDR TVYPES: . NuUmBER:

ll_‘,fh'[‘ﬁq Malp TE3T LCHC. . »DI“PC;” Tﬂ CEDHCNT]»! l'np.!.CT ﬂ!-"ZNE '.IES‘.I
SI2E: 9x2@29.8 fest, 4 ft, CLEMRANCE -7 .

CONSTRUCTION: METAL (BALLY) TYPE, AIP LQCV CNTP'

HOUNTING: CONCRETE PAR ' ’ .
POWER REQ, LUPS:2Q KVA, 120/240, 2 NI._UTI'ITY' lS LAUD 'ﬁDTH ON ENEREG)
ENVIRONMENTAL RED,: CQHDUTEP GRADE |~ I‘ }U COMPUTER HEAT LOAD

FIRE REQ.: HALON : 'SAFETY: - COMPUTER SHUTDOWN
COMMUNICATIONS: 2 ETHERNET LDDP-THRY, TELEPHONE.'INTERCQH
CABLING: IDS: ' SENSOR: '

NOTES: 10Q0 CHANNEL CAPACLITY, NON-REDUNDANT
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COMPONENT NAME: DATA ACOUISITION STATION 1S
SUPPORTED TESTS? UASTE PACKAGE HORIZONTAL TEST

SENSOR TYPES: i ! i -

LOCATION: MAIN TEST LEVEL, ACROSS DPIFT FRCH WP HOPIZQNTAL TEST

SI2E: 9r20=8.5 feet, 4 ft. CLEARANCE

CONSTRUCTION: METAL (BALLY) TYPE, AIR LOCK ENTPY

MOUNTING: CONCRETE PAD '

DOWER RED. UPS:20 KVA, 1207240, 3 Ul. UTILITY: 15 ¥UA «OTH ON EMERG)
ENVIRONMENTAL REQ.: COMPUTER GRADE, 12 KW COMPUTER HEAT LOAD

FIRE REQ.: HALON. i GAFETY: . COMPUTER SHUTOCUN
COMMUNICATIONS: 2 ETHERNET LODP-THRY, TELEPHONE, INTERCOM
CRELING: 10S: : CSENSOR: L Tou

NOTES: 1000 CHANNEL CAPACITY, NON oED”NDANT

SOMEONENT wanD: DATA ACOUICITION STATION 8§
SUSPORTEL TE5TS: WACTE BACVARE WERTIZAL JEST

cEmcnn TyPES: L Nnngco-
LOCETION: =eIN TEST LEVEL, #IRDSS CRIST FROM WP VERTICAL TESY
S12E: 9.2048.5 fzet, 4 f1. CLEARANCE -
COMSTRUCTION: METAL (BALLYY TYPE, AIR Lorr rnrpv
MOUNTING: CONCRETE PAD ~ RN RS '
POUER RED. LPS:20 KVA, 120/240, 3 Wil UTILITY 1S kUA (BOTH ON EMERG 3
ENUILONMENTAL REQ,: COnDUTEQ GRARE " 12 KW COMPUTER HEAT LOAD

FIRE REQ.: HALON .- SAFETY: - COMPUTER SHUTDOWN
COMHUNICATIONS: 2 ETHERNET LOOP-THRW, TELEPHONE, INTERCOM
CABLING: [DS: ‘ SENSOR: N

NOTES: 100@ CHANNEL CAPACITY, NON-REDUNDANT
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NNWS] 10G EQUIPNENMT

COMPONENT NAME: DATA ACQUISITION STATION 17 .
SUPPCRTED TESTS: UPPER DEHONSTRAT'ON BREAYOUT POOH TESTS

SENSOR TYPES:
LOCATION: UDER
SI2E: 9r2028.5 fest, 4 f1, CLEPPANCERA“

CONSTRUCTION: METAL (BALLY) TYPE, AIR LOCK ENTPY

MOUNTING: CONCRETE PAD .

FOVER RED, UPS:20 KVA, 12@/24@, 3 Wl. UTILITY: 1S ¥YA (BOTH ON EMERG)
ENVIRONMENTAL REQ.: COMPUTER GRADE, 12 KW COMPUTER HEAT LODAD

FIRE REQ.: HALON . SAFETY:. CONPUTER SHUTDOWN
COHHUNIChTIONS‘ 2 ETHERNET LOOD-THRU TELEPHOHE INTERCON

NOTES: 1000 CHANNEL CAPACITY, NON‘PEDUNOANTiy '

COMPONENT NueE: DATA ACOUISITION STA
SUSELLTED TEITS: L4100 HILe S TESTS
SENSOE TYPES: _zﬁijﬁbnesezf

'ou?lnq f..o l' fl ullls

Si1E: 920,38 feat, &4 fY, ziearanze "

CONSTRUCTION: METAL (BALLY) TYPE, AlR LQCV ENTPY ’

MOUNTING: CONCRETE PAD S &“. . :

POWER REQ. UPS:2Q FVA, 120240, 2 UI. UTI'ITY' IS RUA {BOTH ON ENERG)
ENVIRONHMENTAL BED 3 .QnP”TEP GP‘DE; 12 FU COMPUTER HEAT LOAD

FIRE REO.: HnLON - SAFETY:. " COMPUTER SHUTDOWN
COMMUNICATIONS: 2 ETHERNET LOOP THPU. TELEPHONE: INT‘PCOH :
CABLIMZ: [DS: . UGENSOR: '

NCTES: 108@ CHANNEL CAPACITY, NON-REDUNDANT "%k"
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SHnust 108 EQUIPMEN!T,

COMPONENT NAME: [0S ALCOVE COMPUTER. SYSTERN - NS
SUPPORTED TESTS: HEATED BLO’V CAHIST‘R SCALE HEATER

SENSOR TYPES:
LOCATION: 10S ALCOVE, MAIN TEST LEUEL?
SI2E: 825 SO. FT. 20x40~8
CONSTRUCTION: METAL, AIR LOCK ENTRY naxseo FLOOR
HOUNT ING: CONCRETE PAD

FOWEP REN. UPS:35 KWA, 3 PH, 2097120 urlerv- =a KUA «sorn DN ENER
ENVIRONMENTAL REQ.: COMPUTER GRADE, INCOHING AIR HIGHLY FILTERED
FIRE RED.: HMALON, SPRINKLER BACKUP . . SAFETY:  COMPUTER SHUTDOWN
COMMUNICATIONS: 2 ETHERNET LOOP- TH°U 'T‘LEPHDN L INTERCOH
CABLING: 10S: YARIOUS ETHERNET o scnsop.-f“~ o

NOTES: : NESEE

$12€: 2gee 4. F1. R

CONSTRUCTION: METAL (BUTLER) TYPE . ST

MOUNTING: CONCRETE PAD a-" S P LI ~-,:~.H

POUSR RED. UPS:EQ KUA, 2-200A.30CxT ® UTILITY: 59 KVA 2 PH, 202/120
ENUIEONNENTAL RED,: RAISED FLOOR, 74 +/-3 DEG,.RH SOXNC, 4@ ¥y HEAT
FIRE REQ.: MALON, SPRINKLER BACKUP :° " SAFETY:  COMPUTER SHUTDOWN
COMMUNICATIONS: 3 ETHERNET, TELEPHONE, INTERCOM™ i7"

CABLING: 1DS: 3 ETHEPNETS SENSOR:10S-SUBF. COMMON DATA
NOTES: e :

1DS  3/3100

Mg =o -

05-@

l-l

(1]

-
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5 NNWS] 108 EDUIEnENT
S COMPONENT NAME: IN-SHAFT oarn’ac001§1yipy:srarxbu”' :

Fli0 . SUPPORTED TESTE: RADIAL BOREHOLE 11

'SENSOR TYPES: : ' :
LOCATION: ES-1, 10 FEET ABOUE BORE OLE 1
SIZE: 3r3»6 F‘ET SR
CONSTRUCTION: HEAVY DUTY NEHA 12 (SEE ATTACHED SKETCH) -
MOUNTING: RECESSED IN SHAFT WALL, MUST BE ABLE TD RACK. OUT

POVWER REQ. UPS:12@ WAL, 1.5 KVA UTILITY: NONE :
ENVIRONMENTAL REQ.: FILTERED AIR, POSSISLE TEMPERATURE CONTROL
FIRE REQ.: NONE o SAFETY: . NONE

COMMUNICATIONS: DATA TO c'JPFACE AND/OR DATA ALCOVE |
CABLING: (DS: : - SENSOR
NOTES:

INTERCON

SENSOR TvPE
LOCATION: £
£

CONSTRUCTION: HEAWY DUTY NEHA-12 (CEc ATTACH:D SV:TFH)

MOUNTING: RECESSED IN SHAFT WALL, HUST BE ASLE 10 Pﬁ” OUT -

POUER PEQ. LPE:120 VAL, 1.5 KUA TUTILITY: NONE™
ENVIRONMENTAL RED,: FILTERED AlR, POSSIBLE" TEHPEPATUPE.CQNTDn'
FIRE REQ.: NONE .+ SAFETY:" . NONE#

COMHUNICATIONS: DATA TO SURFACE AND OR DATA AL’OUE.;INT:PCQH
CABLING: IDC: ' R
NOTES:
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COMPONENT NAME: IN-GHAFT DATA ACDUISITION STATION ®3
SUPPORTED TESTS: RADIAL BOREMOLE. 13

SENSOR TVvPES:
LOCATION: ES-), 1@ FEET ABOVE BDPEHOLE '3
SI12E: 3r3-b FE‘T

CONSTRUCTION: HEAYY DUTY NE'IA-12 (SEE ATTACHED SKETCH)
MOUNTING: RECESSED IN SHAFT WALL, MUST BE ABLE TO PACK QUT

POVER REQ. UPS:120 VAC, 1.5 KVA UTILITY: NONE
ENVIRORENT . *£0.: FILTERED AlR, POSSIBLE TEMPERATURE CONTROL
FIRE REJ.® Wi ¢ . " 'SAFETY: ~ NONE -

.CﬂnHUNI’A~ ONS: DATA TD SUPFAPE AND OP DATh ALCOVE, INTERCOM
CABLINC ;2§ * SENSOR? Bl
NOTES:

COMPONENT MamE: IN-CHAET DATA uLQ_!SITInN CTATIQN Y -
SUPPLETED TI3T8: BADIAL BOPEMILE a4 '

SENSOR TYPEC: - Runecr:

LOCATION: E<S-1, 1@ FEET AERQUE o0& E E t4

Cl28: 3x3-% CE:T

CONSTRUCTION: HEAVY DUTY NEMA=-12. 'SE‘ ATT&”HED SKETCH)
MOUNTINS: RECESSED IN SHAFT WALL, H”ST BE ABLE TO RACK OUT

POUER REQ. UPS:120 VAC, 1.S KWA - UTILITY: NONE .7 -
ENVIPONHENTAL RED.: FILTERED kiE, °"SSIBLE TEMPERATURE CONTP“L
FIRE REQ.: NONE o " SAFETY: ~ NONE :
COMHUNICATIONS: DATA T0O SUPFACE AND op DATA’ ALCOVE, INTERCDH
CABLING: 1DS: SENSOR: - )

PRy
<y

NOTES:
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COMPONENT NAME: IN-SHAFT DATA ACQ”ISITI“N STATION 15 Ny
SUPPORTED TESTS RADIAL BOREHOLE lS .

SENCOR TYPES: “ NUMBER:
LOCATION: ES-1, 10 FEET ABU.E IOPEHOLE 15

S12E: 3x3x6 FEET o S
CONSTRUCTION: HEAVY OUTY NEMA-12 (SEE ATTACHED SKETCH)
MOUNTING: RECESSED IN SHAFT WALL, MUST BE ABLE TO RACK OUT

POUER REQ., UPS:12@ VAC, 1.5 KVA "UTILITY: NONE
ENVIRONMENTAL REQ.: FlLTEPED AIR POSSIBL‘ TEHPERATUPE LONTROL
FIRE REQ.: NONE I SAFETY: - NONE

COHHUNICATIONS: DATA TO SURFACE ﬁND nD DAIA ALCQ!)E, I‘{TCPCbH
CABLING: |DS: .‘:_c:Nsng. R
NOTES: A

Syb ﬁDT:fp TCC C- m.n ar LOREMI E gl
3 L

SENSOR TVYPES: NUMBED ¢
LOCATION: £S-), 1@ FEET AROuE puchn.g 25

Ve w S e mewtemt e

S11E: 3-3=% FEET e '
CONSTRUCTICON: HEAVY DUTY NEMA-12 (SEc FTTﬁ’HEQ SV‘T’H"- S
HOUNTINS: RECESSED IN SHAFT WALL, . H"ST BE ABLE 19 PF"? 0U1

POWER REQ. UPS:12@ VAC, 1.5 ¥UA =707 UTILITY: NONE
ENVIRONMENTAL REQ.: FILTERED Alf, °n=519L= TEnP=°AIn°= ’0NT°“L
FIRE REQ.: NONE T SAFETY: . NONE
COMMUNICATIONS: DATA TO SURFACE AND OR DATA ALCOVE, INTERCOM
CARLING: 1DS: - SENSOR: .

NDTES: ' 23
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CONPONENT NAME: IN-SHAFT DATA A’O”l‘lTl“N ST@TION n”
SUPPDRTED TESTS: RADIAL B“PEHOLE 17 . -

SENSOR TYPES: ‘ 1
LOCATION: ES-1, 10 FEET ABOYE BOPEHOLE !7
S12E: 3x3r6 FEET TRy
CONSTRUCTION: HEAVY QUTY NEHA 12 (SEE ATTAPHCD SVETCH)-A S
MOUMTINS: RECESSED IN SHAFT WALL, MUST BE ASLE 70 RACK OUT

POUER RED, UPG:12@ VAC, 1.5 FVA - UTILITY: NONE
ENVIRONMENTAL PREQ.: FILIEPED ﬁIP POSSIELE TEMPERATURE CONTROL
FIRE RED.: NONE " . i SAFETY: . NONE
COMMUNICATIONS: DATA TO SURFACE AND R DATA ALLOUE, 'NTEPPﬁH

ChELING: IDS: S eENSOR iy
NOTES: = o L

. .
. ’, ,

COMBONENT NAME: IN-CHACT DATA ACOUIGITION crpr:nq ,n P

- s w

UELODTED TESTS: RADIAL GOBEMME. 1@

SENSOR TYPES:

LOCHTION: EG-1, 1@ FEET ABOUE EOEEWOLE ‘sg

S12€: 3,396 FEET PR

CONSTRUCTION: HEAUY DUTY NEMA=12 (SEE ATTACHED SKETCH)
HOUNTING: RECESSED IN SHAFT WALL, MUST EBE AGLE 1D BACK OUT.

POVER REQ. UPS:120 VAC, 1.5 KWA .~ UTICITY: NONE
‘NUIPONHENIAL REQ.: FILIERED AIP, °0=>19L= 7fﬂPEPAT"°¢ ronrno-

COMMUNICATIONS: DATA TO SURFACE AND 0R oar» ALrour’
CABLING: 1DS: - 1~~chnn
NOTES: S

1Ds 5/3/88

Page 27 of 28
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TITLE I, PH. 1&2 DESIGN
REVISED TITLE I DESIGN DOC.
10S COMMITTEE MEETING
TITLE 1, PHRSE 1 DESIGN
PHASE I INSTALLATION

213100

PH, 1 DEV. SYSI1:H TEST REPORT . . . . . R
PH, "1 S/H INTERIM DES. REPORT 4 ' ;

. 182 FRCIL. ROMTS, OOCUMENT
. 1 H/H INTERIM DES. REPORT
. l S/H INTERIHN DES. REPDRT

o
VON® ArWN~—

332 222

10

. l TITLE Il OESIGN DOC.
. .1 S/H VER. & VAL. REPORT
. .1 H/7H RCCEPT, TEST REPORT
< 14 INSTALL IN-SHAFT STATIONS
15 PH l TITLE 111 ENGRG. QEPORT
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Dur-ation of & critical path _,ob g
Ouration of a completed Job BN
Job with zero duratxon
» : «Job deadline : SR
0--> “Job with no prcrlquuxt-s . . , . RS
>-=X ."Job uwith no successors o , - RO
! Tlmt br-cak due to holiday or utok-of‘r
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f'\Y) _ __ CusT/SCHEDULE CHANGE REQUEST (C/SCR) 87
er-}‘! g2 No.. GCrzan ation: Originator: Origination Date:
%% 002 SAIC M. E. Spaeth 11/15;88
Title:

Revise the Fxploratory Shaft Facility (ESF) Subsystem
Design Requirements Document (SDRD) NY0-309 in Accordance
with the Approved ESF Engincering Change Request (ECR) 010

Explanation & Reason for Change:

WBS: 1.2.6.1.1.T

CHANGE: See the attached ESF ECR 010.

REASON: Sce the "Basis for Change" on ESF ECR 010.

COST IMPACT: None

SCHEDULE IMPACT: None

ATTACHMENTS: 1. Letter, L. P. Skousen to M. E. Spaeth,
July 20, 1988, Proposed Changes to the

o Exploratory Shaft Facility Subsystenm

Design Requirements Document (SDRD)

Engineering Change Requests (ECRs) 010

through 027.

2. ESF ECR 010.

. - ? .
e Responsible Organization M. E. Spaeth %%Z%L Date ////"7/@/

CCB Secretary P- C. Merkley Date Q(Z.’}z £
Lpproval: Project Manager, VJMPOS'IC‘ P. Gert Date zzéé_

bt = & —me



TUCCA MOUNTAIN FROJECT
[

BASELINE CHANGE ZVALUATICH SUMMARY

Baseline Change: Revise ESF SDRD {n accordance with C/SCP Mot
approved ESF FCR 010. 89/002

Summary cf Peccmmended Actions:

Przdect Cffize TEMSs
ALSE  IéD 250C QA MI&S S&EI SE&C  ADMIN
Tincurzance D @ @ [Z] Ej @
Canzurzence with Condizizsns [:] [:] [:‘ D D [:\ L—J D
tion Csncurrence D ] ] ] D B D ]
lio Feccmmenczation D D D D E] D [:l

Jomment fummaczy Evaluaticn:

impact analyses:

//é![/c% Lé;?/ Page

CC3 Secretary P. C. Merklev pate /12 /851 1 of |




CSCR —_'89 “002° - - -
Department of Energy
Nevada Operatians Olfice

(R A W FTY

P. 0. Box 98518 .-
Las Vegas, NV 89193.8518 -
JUL 20 1988 RECEIVED ¥

M. E. SPAETH

/7 JuL 211988 ,
Michael E. Spaeth "‘—“‘ W Route W” ’XTI"AK

/

Technical Project Officer .
for NNWSI Copies
ATTN: Phil Merkley
Science Applications
International Corporation

Suite 407
101 Convention Center Drive
Las Vegas, NV 89109

PROPOSED CHANGES TO THE EXPLORATORY SHAFT PACILITY SUBSYSTEH DESIGN REQUIREMENTS
DOCUMENT (SDRD) ENGINEERING CHANGE REQUESTS (ECRs) 010 through 027

The Chairman of the Interface Control Vorking Group approved the subject
ECRs on July 8, 1988. The contents of these ECRs change the information
contained in various sections of the SDRD under the formal Project Baseline
Process. Send all holders of the SDRD controlled copies of this information.

If you have any questions, please feel free to contact Dennis H. Irby at

794-7932.
Le:ter P. Skousen, Chief
\\kg\Technology Development and
_ ‘Engineering Branch
WHPO:DRI-2970 Vaste Management Project Office
Enclosure:

Approved ECRs 010 through 027

RGN I Goiguryr - SAIC/TAMSS
Fianagament Givisipn
JuL 21 1988
Jth 22 1988

CCF RECEIVED
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Multiple Addressees -2~

cc w/0 encl:

V. J. Cassella, HQ (RV-123) FORS
Dean Stucker, HQ (RV-223) FORS
G. K. Beall, SAIC, Las Vegas, NV
H. C. Brake, SAIC, Las Vegas, NV
R. R. Reust, SAIC, Las Vegas, NV
John Nimmo, SAIC, Las Vegas, NV
S. H. Klein, SAIC, Las Vegas, NV
V. E. Narrows, SAIC, Las Vegas, NV
James Blaylock, WMPC, NV

E. L. Vilmot, WHPO, NV

002 -

L 24 55



CSCR ‘89 002
ESF ENGINEERING CHANGE REQUEST

_ ESTPI1 FMB.12728/t
ECR NO. 010 PAGE

l oF__2

SECTION 1. TO BE COMPLETED BY PARTICIPANT REQUESTING CHANGE

OA LEVEL 1984

SOURCE Holmes & Narver,Inc. PARTICIPANT Yolmes & Narver, Inc.
WBS DESIGNATION 1,2:.6.3.1.6 DATE May 11, 1988 {
TIMLE . Buildings ORIGINATOR -
DESCRIPTION Irailers (Main Pad} REY, NO,

REV. NO. DATE
Holmes & Narver, Inc. (H&N) recocmends the Subsvstem Design Requirements Documeant (SDRI

1.2.6.3 Surface Facillities be changed in Subpart 1.2.6.3.8 from ""Trailers' to "Tempor-
ary Facilities"; in the paragraph Functional Requirements 1.h. change "Traiiers" to
“Temporarv Facilities"; and in 1.h.8, 9 and 10 change "trailers" to "facility".

In Subpart 1.2.6.3.8 change the wordirg of the first line beginning '"The trailers
. ." to "The Temporary facilities . . .". 1In the paragraph Functional Requirements

change sentences 1,2, and 4 from "shall" to "may". (Cont'd) " 6EE CONTINUATION PAGE
BASIS FOR CHANGE T4t1e 8, Ccalifornia Administrative Code, Part I, Chapter &,
Sybchapter 17, Article 7, Section 6977, Paragraph g reads as follows: "It is
recommended that working clothes be either elevated by sultable means, such as chains,
to the upper air of the change house or that separate rooms be used for working and

street clothes." The recommendation of separate rooms for street e CONTINUATION PAGE
|SCOPE CHANGE _ X YES NO CONSTRUCTION IMPACT _* YES NO
PARTICIP ESF | RESENTATIVE OR PARTICIPANT
QA REP Zr’ ﬁﬂﬁ/ DATE JZ&H TPO m DATE %{é&
ISECTION 2. ACTION / Y
1. PROCEED WITH ECR EVALUATION /" YES NO
2. PROCEED WITH WORK YES NO :>| ~ “ 0 é,:i
ESF ICWG CHAIRMAN
3. TOTAL COSTS ROM BUDGET . PROJECTED
(increase/decrsase) ENGINEERING
COMNSTRUCTION
TOTALS
4, SCHEDUUNG IMPACT
ENGINEERING WEEKS
CONSTRUCTION WEEKS
5. PROCEED WITH DETAIL ENGINEERING - _YES NO
PROCEED WITH DETAIL ESTIMATE YES NO

ESF CHAIRMAN ICWG

6. FUNDING:
CHANGE ORDER SPECWL STUDIES
¢~ NOT FUNDED, PROJECTED ONLY

ESF CHAIRMAN ICWG

ANy

ESF CHAIRMAN ICWG /

7. APPROVED FOR BASEUINING
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ECR NO. 010 ' PAGE
Continuation Page 2 oF 2
TITLE Bulldings Trailers (Main Pad)
CONTINUATION ’

DATA  In the paragraph Performance Criteria change "first aid trailer” to "first aid

facilitvy'". 1In the *wo paragraphs Constraints and Assumptions change "change room

trailers" to "change room facilitv". (See attached SDRD)

These changes are to also be made in the H&N Scope and Planning Basis Document
(SPBD) 1.2.6.3.1.6 and the Design Basls Document (DBD) 1.2.6.3.1.6. (See attached SP8D
and DBD).

BASIS FOR CHANGE (Cont.)

and vork clothes almost doubles the trailer requirexents necessary for the change house

To meet this recocmendation and to provide adequate space for first aid, lamp charging/

repair, office space, and storage it is tecommended that a pre-engineered building be

subst ftuted for change house trailers. Trallers do not provide adequate overhead

clearance for hanging baskets and a facility with concrete floors is much more

appropriate for change house/shower facilities. The constraint of trailers only for

main pad buildings that is placed upon the ALE does not allow the A4E to design the

best possible and most cost efficient facility. Pre-engireered metal buildings are

temporary stryctures and thev provide considerable cost savings over modular trailers.

A facility of sufficient size to accommodate miners, supervisors, inspectors, etc. and

to also allow the incorporation of some office space, safety room, first aid, etc. in

liey of using trailers as specified is recommended by R&N.

For comparison, the Area 3 modular office complex consisted of 12 each 14'x60'

modular trailers. Based on actual work orders received for the office-type trailers

and site preparation only, the cost was $82 per square foot. The Area 6 physical

fitness facility consisted of a 6,000 square foot pre-engineered metal building

including the concrete slab and utilities at a completed cost of $52 per square foot.

These comparisons indicate that a pre-engineered metal building should cost less per

square foot than trailers and provide a more usable facility.

OTHER INFORMATION
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1.2.6.3 SURFACE FACILITIES

Ventilation System

Subparts are: 1.2.6.3.1
1.2,6.3.2 Test Support Facilities
1.2.6.3.3 Trailer Spaces
1.2.6.3.4  Parking Areas
1.2.6.3.5 Materials Storage Facilities
1.2.6.3.6 Shop
1.2,6.3.7 Warehouse
1.2.6.3.8  Trailers
1.2.6.3.9 ALE Building (Area 25)
1.2.6.3.10 Communications/Data Building

Definition of Subsystem Elements

The surface facilities system and subsystem includes all the facilities, systems, and services
for the surface buildings and trailers that are required for the support of ESF operations and in
situ site characterization.

Applicable Regulations, Codes, and Specifications

The designs shall be in accordance vyitﬁ; ,
1. DOE 6430.1 S

29

In addition, see Section 1.2.6.0, Applicable'Riegullat‘ions. Codes, and Specifications.

Functional Requirements

1. Provide buildings and supporting equipment for the following functions:

. Ventilation system s
. Test support facilities
1) Test apparatus assembly pad
. Trailer spaces
. Parking areas
1) Surface mobile equipment
2) Personnel parking -
3) Visitor parking
Materials storage facilities
Shop
Warehouse
Trailers

O »

ﬂ.h

Tem = n
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Offices for Principal Investigators (Pls) .
Offices for site security -~ -~ .~
Offices for site operations staff
Offices for site administration and training
Offices for Quality Assurance
Offices for support of shaft and facility construction
Laboratories, etc.
Change trailers
First aid trailer
10) Test support trailer
11) NRC and State offices
i. A&E building (Area 25)
Administration
Visitors
Training
Engineering staff
Security
Labs (as required)
Sleeping quarters (as required)
Offices for Pls
NRC and State offices
j» Communications and data building
1) Computer/control system
2) Data acquisition (IDS)
3) Communications equipment

OO0~ U 2N

[Vo . JCN o WE ISV SN

2. Provide air quality monitoring,

3. Provide water quality mor;ii'oriﬁg (including the physical, chemical, and biological
characteristics of ESF wastewater, the receiving water body, and any other water
bodies that could be affected by ESF operationsi.

A

4, Provide dust control and/or coll&tion_facili_tics.
5. Provide for the detection of and protection from fires and explosions.

6. Provide onsite transportation facilities for equipment, materials, and rock.

Performance Criteria

L
e, . te ‘l.

1. The surface facilities shall meet the operational reqdfr?irncht: of the users,

2. The surface facilities shall be designed and constructed for a nominal S-year life,
unless otherwise noted. o et
3. The surface facilities and their locations shall (ag facilitate the flow of material and

personnel within the ESF site and (b) provide adequate ESF site security, including
controlled access and emergency response. :

4. The facilities shall be complete with Heating Ventilation and Air Conditioning (HVAC).
compressed air, plumbing and sanitary facilities, lighting, communications, and fire
protection systems, as appropriate for the intended use.

3.2
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5. Surface facilities shall comblne functlons when the combinations are co:t effectnve

6. The surface facilities shall be Iocated away from potenml dust generating areas to
the extent practicable. .

Interface Control Requirements

See Section 1.2.6.0, Interface Control Requfréments. ~

Constraints
1. The general layout of the surface facilities shall be designed to minimize disturbance
to the existing area.

2. To the extent practicable and economical, modular, relocatable or portable structures
shall be considered for surface facnlmes )

3. To the extent pracucable and conslstent wuth procurement regulahons consideration
of surplus government equipment shall be given to fulfill the requirements for the
surface facilities and equipment.

4, Each inhabited structure shall have rest rooms, water heating, space heating, and air
conditioning, as required for the intended use.

Assumptions

None.

33
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1.2.6.3.8  TRAILERS

Definition of Subsystem Elements

The trailer(s) are defined by the facilities, systems, and services that will be utilized for
the offices, change rooms, first aid, and test support required to support ESF construction,
operations, and maintenance personnel for the site characterization program.

Functional Requirements

1. Trailers shall be provided for office spaces.

2. Trailers shall ve provided for change rooms of sufficient size to provide all necessary
personnel a place to change clothes.

3. A trailer shall be provided for the first aid center.

4. Trailers shall be provided for test support functions.

Performance Criteria

1. The first aid trailer shall provfae at least 200 square feet for the first aid facility, plus
50 square feet for storage. : S

Constraints

1. Office spaces shall be based on a minimum of 100 ‘Squar_e feet per office.

2. Overhead baskets and locker facilities in the chané-e rogatn’ilers shall be sized to
accommodate the ESF underground personnel for both operations and underground
testing. : ~

Assumptions

1. The government owned change trailers may satisfy the requirements for the change
room trailers.

3.8-1
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1.2.6.5.5 Hoist System "
1.2.6.56 Sump
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UNDERGROUND UTILITY SYSTEMS
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Test and IDS requrrements and test data sheets W

ESF Drilling requirements g

Reference gro;ect documentation :

Applicable regulations, codes, and specrf'catrons (mcludrng OGR/GRD Ap-
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1.2.6.3 SURFACE FACILITIES

Subparts are: .1 Ventilation System

.2 Test Support Facilities

.3 Trailer Spaces

.4 Parking Areas

.5 Materials Storage Facilities
.6 Shop :

.7 Warchouse

.8  Temporary Facilities

.9 A&E Building (Area 25)
1

0 Commumcataons/Data Building

b bt s e d b bbb
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Definition of Subsystem Elemeﬁts

The surface facilities system and subsystem includes all the facilities, systems, and services
for the surface buildings and tmlers that are requlred for the support of ESF operations and in
situ site characterization. s -

R
o NEL

o e
At

Applicable Regulatlons, Codes, and Specmcatlons

RS

The designs shall be in accordance with:'
1. DOE 6430.1
In addition, see Section 1.2.6.0, Applicable chulatiidrns. Codes. and Specifications.
. EX FASEE

RS
Y
e
v

Functional Requirements

1. Provide buildings and supporting equipment for the following functions:
a. Ventilation system el
b. Test support facilities
1) Test apparatus assembly pad
c. Trailer spaces
d. Parking areas
1) Surface mobile equipment
2) Personnel parking

31
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3) Visitor parking
e. Materials storage facilities
f. Shop
g Warehouse
h. Temporary Facilities
Offices for Principal Investigators (Pls)
Offices for site secunly
Offices for site operations staff
Offices for site administration and training
Offices for Quality Assurance
Offices for support of shaft and facility construction
Laboratories, etc.
Change facilities
First aid facilities
10 Test support facilities
NRC and State offices
i. A&L ouilding (Area 25)
Administration
Visitors
Training
Engineering staff
Security
Labs (as required)
Sleeping quarters (as required)
Offices for Pls
NRC and State offices
J- Communications and data building
Computcr/control systcm
Data acquisition (IDS) -
Communications equipment

OO~ U BN -
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2. Provide air quality monitoring..

3. Provide water quality monitoring (mcludmg the physical, chemical, and biological
characteristics of ESF wastewater, the receiving water body, and any other water
bodies that could be affected by ESF Opcratlons%

4. Provide dust control and/or collection facilities.

5. Provide for the detection of and protection from fires and explosions.

6. Provide onsite transportation facilities for equipment, materials, and rock.

Performance Criteria

1. The surface facilities shall meet the operational requirements of the users.

2. The surface facilities shall be designed and constructed for a nominal 5-year life,
unless otherwise noted.

3.2
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3. The surface facilities and their locations shall (a) facilitate the flow of material and
personnel within the ESF site and (b) provide adequate ESF site security. including
controlled access and emergency response.

4. The facilities shall be complete with Heating Ventilation and Air Conditioning (HVAC) ]
compressed air, plumbing and sanitary facilities, lighting, communications, and fire
protection systems, as appropriate for the intended use.

5. Surface facilities shall combine functions when the combinations are cost effective.

6. The surface facilities shall be located away from potential dust generating areas to
the extent practicable,

Interface Control Requirements

1

See Section 1,2.6.0, Interface Control Re'quiremcnts.

Constraints
1. The general layout of the surface facilities shall be designed to minimize disturbance
to the existing area. | . :

2. To the extent practicable and economical, modular, relocatable, or portable structures
shall be considered for surface facilities,

3. To the extent practicable and consistent with procurement regulations, consideration
of surplus government equipment shall be given to fulfill the requirements for the
surface facilities and equipment.

4. Each inhabited structure shall have rest rooms, water heating, space heating, and air
" conditioning, as required for the intended use, - -

Assumptions

None.

- 3-3
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1.2.6.3.8  TEMPORARY FACILITIES

Definition of Subsystem Elements

The temporary facilities are defined by the facilities, systems. and services that will be
utilized for the offices. change rooms. first aid. and test support required to support ESF con-
struction, operations. and maintenance personnel for the site characterization program.

Functional Requirements

1. Temporary facilities may be provided for office spaces.

2. Temporary facilities may be provided for change rooms of sufficient size to provide
all necessary personnel a place to change clothes.

3. A temporary facility may be provided for the first aid center.
4. Temporary facilities may be provided for test support functions.

Performance Criteria

1. The first aid facility shall provide at least 200 square feet for the first aid facility. plus
50 square feet for storage.

Constraints
1. Office spaces shall be based on a minimum of 100 square feet per office.
2. Overhead baskets and locker facilities in the change room facility shall be sized to

accommodate the ESF underground personnel for both operations and underground
testing.

Assumptions

1. The government owned change facility may satisfy the requirements for the change
room trailers. '

3 8.1
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COST/SCHEDULE CHANGE REQUEST (C/SCR) o/87
é;mange Ho.: Orgamization: Originator: Origination Date:
89/003 SAIC M. E. Spaeth 11/15/88

Title: ' :

Revise the Exploratory Shaft Facility (ESF) Subsystenm
Design Requirements Document (SDRD) NVO-309 in Accordance
with the Approved ESF Engineering Change Request (ECR) 011

Explanation & Reason for Change:

WBS: 1.2.6.1.1.T

CHANGE: See the attached ESF ECR.

REASON: See the "Basis for Change" on ESF ECR O11.

COST IMPACT: None

SCHEDULE IMPACT: None

ATTACHMENTS: 1. Letter, L. P. Skousen to M. E. Spaeth,
July 20, 1988, Proposed Changes to the
Exploratory Shaft Facility Subsystem
Design Requirements Document (SDRD)
Engineering Change Requests (ECRs) 010.

2. ESF ECR 011.

Responsible Organization _¥. E. Spagth W/J%’/ Date ///2 7/%
CCB Secretary P. C. Merkley /%rjl’ Date @ézgéfd

Approval: Project Manager, WMPO&"'C- P. Gertz Date J?»//}//m
VA4
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3ASELINE CHANGE ZVALUATICH SUMMARY

Baseline Change: Revise ESF SDRD in accordance with C/8CR Mo:
approved ESF-ECR Oll. : 89/003
Summary cf FReccmmended Actions:
Proiect 0ffice TSMSS
R&SE E&D PSOC QA MI&S S&EI SE&b ~DMIN

Concurrence

flon Concurzence
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Concuzrence with Condizizns D G
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000 &
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o Fecommendaticn @ D
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00
000
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Comment Suwmmary Swvaluatizn: (1) "This change will have a cost & schedule impact”.

impac:t Analyses: Data was not provided to indicate impact relating to Cost

and Schedule.

/ Zfo‘/u&z./é( 2?

CCB Secretary  ». C. Merklev Date (2 //2 [§4
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Department of Energy
Nevada Operations Office
P O. Box 96518
Las Vegas, NV 89193-8518
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RECEIVED
JUL 20 1988 M. E. SPAETH

4l JuL211388 "
Hichael E. SpaethH W Route ML"/) ’Xﬂ

Technical Project Officer .
for NNVSI ' | Copies

ATTN: Phil Merkley

Science Applications
International Corporation

Suite 407

101 Convention Center Drive

Las Vegas, NV 89109

PROPOSED CHANGES TO THE EXPLORATORY SHAFT PACILITY SUBSYSTEH DESIGN REQUIREMENTS
DOCUMENT (SDRD) ENGINEERING CHANGE REQUESTS (ECRs) 010 through 027

The Chairman of the Interface Control VWorking broup approved the subject
ECRs on July 8, 1988. The contents of these ECRs change the information
contained in various sections of the SDRD under the formal Project Baseline
Process. Send all holders of the SDRD“éontrolled copies of this Information.

If you have any questions, please feel free to contact Dennis H. Ipby at

794-7932,
\§;;::;_§. Skousen, Chief
\\ks\Technology Development and
Engineering ‘Branch
VHPO:DHI-2970 : Vaste Management Project Office
Enclosure:

Approved ECRs 010 through 027

' T!E'r.civf:d In Corfigyrati SAIC/T&MSS
ianagement Biglsl}zgon
JUL 21 1988
Jijr 221988

CCF RECEIVED
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V. J. Cassella, HQ (RV-123) FORS
Dean Stucker, HQ (RVW-223) FORS
G. K. Beall, SAIC, Las Vegas, NV
H. C. Brake, SAIC, Las Vegas, NV
R. R. Reust, SAIC, Las Vegas, NV
John Nimmo, SAIC, Las Vegas, NV
S. H. Klein, SAIC, Las Vegas, NV
¥. E. Narrows, SAIC, Las Vegas, NV
James Blaylock, WMPO, NV

E. L. Vilmot, WMPO, NV
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ECR NO. 011 PAGE
SECTION 1. TO BE COMPLETED BY PARTICIPANT REQUESTING CHANGE

“JOA LEVEL :
SOURCE NNWS1-DOF. PARTICIPANT
WBS DESIGNATION [.2.6.4.5 DATE 4/21/88
TMLE SDRD ORIGINATOR ~B. Stanlev
DESCRIPTION TS-1 CFE Readframe REV, NO. | DATE 12/18/87

REV. NO, DATE

Remove from the SDRD, Section 1.2.6.4.5, Assumption 1 which states:
“the existing government furnished equipment (GFE) headframe

shall be modified as required and erected for shaft sinking operation."”

SEE_CONTINUATION PAGE

BASIS FOR CHANGE

The configuration of the GFE headframe will not allow sujtable fulf{llment

of SDRD, 1.2.6.4.5, PC 1, 7, 10 and 1l1. Modification of the existing

structure will not solve problems with safety, flexibility, and accommodation

of the holsting system relative to construction, operation,

| —— . SEE_CONTINUATION PAGE
SCOPE C y YES____NO CONSTRUCTION IMPACT YES_* _NO

PARTICIP ESF ICWG REPRESENTATIVE OR PARTICIPANT
QA ns%&_ DATE 71’2/)( TPO DATE_7///¢t?
SECTION 2 AETION

1. PROCEED WITH ECR EVALUATION v YES NO
2. PROCEED WITH WORK YES NO ol f 0 Ar

ESF ICWG CHAIRLIAN

3. TOTAL COSTS AROM BUDGET PROJECTED
(increase/decrsase) ENGINEERING
CONSTRUCTION
TOTALS
4. SCHEDUUNG IMPACT
ENGINEERING WEEKS
CONSTRUCTION WEEKS
5. PROCEED WITH DETAL ENGINEERING YES NO
PROCEED WITH DETAIL ESTIMATE YES NO

ESF CHAIRMAN ICWG

6. FUNDING:
CHANGE ORDER SPECIAL STUDIES

v~ NOT FUNDED, PROJECTED ONLY >
. - l{ . M

ESF CHAIRMAN |cweW

7. APPROVED FOR BASEUNING

Jm,:. i Dby

ESF CHAIRMAN ICWG /
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1.2.6.4.5 HOIST SYSTEM

Definition of Subsystem Elements

The Hoist system is defined as those systems and components for the transportation of
personnel and equipment between the surface and subsurface to meet the needs of ESF shaft
sinking, construction, and underground site characterization testing. The hoist system includes
the structural steel members used to support the hoisting conveyance, the headframes, and the
hoist house.

The hoist house is defined as those facilities to accommodate one hoist operator and the

necessary equipment and instrumentation for the hoist, air compressor system. control room,
electrical and motor control centers, and an area for repairs and lay down.

Functional Requirements

The hoist system shall provide for the transport and support of personnel, materials. and
construction equipment, and serve as the emergancy egress from the underground during shaft
sinking, ESF construction (mining operations), and underground testing.

Performance Criteria
1. The ESF hoisting system capacities shall be consistent with the requirements of ESF
construction, operation, and underground site characterization needs.
2. The hoisting conveyance shall be designed to permit the inspection of shaft perfor-
mance monitoring instrumentation, as well as other shaft inspection and maintenance

activities.

3. The conveyance system shall consist of a cage and sinking bucket in an out-of-balance
arrangement operated by a ground-mounted hoist. :

4. The cage shall be designed to act as a crosshead for the sinking bucket.

tn

. The hoist shall be designed with a separate and independent power distribution sys-
tem.

*6. The hoisting systems shall have a rated capacity sufficient for emergency egress.

4.5.1
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. Headframe shall elevate the hoist sheaves sufficiently above the collar level to provide

room for normal conveyance unloading and over-travel allowances.

A hoist foundation shall be provided to accommodate the hoist dimensions and mout-
ing details, independent of the hoist house foundation.

. The hoist house control and operator’s room shall be complete with a heating and

air conditioning system.

The headframe shall provide sufficient facilities for dumping buckets during shaft
construction, '

11. The headframe shall be designed and constructed to serve subsurface construction
and underground test operations. :

12. Clearances in the headframe directly above the collar shall be designed to accommo-.
date the rigging of all anticipated underground equipment.

13. The hoisting systems shall be designed and constructed for the evacuation of all
underground personnel to safety within one hour,

14, ;\rca flood lighting and lightning protection shall be provided atop the shaft head-
rame.

Constraints

1. The hoisting system shall be dcsigned to have all necessary safety features.

2. The hoist shall be designed to accommodate the uncertainty allowance (see Section

1.2.6.0, Performance Criteria item #2. )

Assumptions

1. DELETED

2. The existing GFE 900 HP hoist shall be used for shaft smkmg and ESF construction

and operation activities.

4.5.2
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1.2.6.45 HOIST SYSTEM

Definition of Subsystem Elements

The Hoist system is defined as those systems and components for the transportation of
personnel and equipment between the surface and subsurface to meet the needs of ESF shaft
sinking, construction, and underground site characterization testing. The hoist system includes
the structural steel members used to support the hoisting conveyance, the headframes, and the
hoist house. :

The hoist house is defined as those facilities to accommodate one hoist operator and the

necessary equipment and instrumentation for the hoist, air compressor system, control room,
electrical and motor control centers, and an area for repairs and lay down.

Functional Reqﬁirements

The hoist system shall provide for the transport and support of personnel, materials, and
construction equipment, and serve as the emergency egress from the underground during shaft
sinking, ESF construction (mining operations), and underground testing.

Performance Criteria
1. The ESF ]\oi:ting system capacities shall be consistent with the requirements of ESF
construction, operation, and underground site characterization needs,
2. The hoisting conveyance shall be designed to permit the inspection of shaft perfor-
mance monitoring instrumentation, as well as other shaft inspection and maintenance

activities.

3. The conveyance system shall consist of a cage and sinking bucket in an out-of-balance
arrangement operated by a ground-mounted hoist.

4. The cage shall be designed to act as a crosshead for the si-nkin; bucket.

5. The hoist shall be designed with a separate and indepehdent power distribution sys-
tem.

6. The hoisting systems shall have a rated capacity sufficient for emergency egress.

7. Headframe shall efevate the hoist sheaves sufficiently above the collar level te provide
room for normal conveyance unloading and over-travel allowances.

8. A hoist foundation shall be provided to accommodate the hoist dimensions and mount-.
ing details, independent of the hoist house foundation.

4.5.1
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9. The hoist house control and operator's room shall be complete with a heating and
air conditioning system, -

10. The headframe shall provide sufficient facilities for dumping buckets during shaft
construction,

11. The headframe shall be designed and constructed to serve subsurface construction
and underground test operations,

12. Clearances in the headframe directly above the ¢ollar shall be detigned to accommo-
date the rigging of all anticipated underground equipment.

13. The hoisting systems shall be designed and constructed for the evacuation of all
underground personnel to safety within one hour.

14. Area flood lighting and lightning protection shall be provided atop the shaft head-
frame. .

Constraints

1. The hoisting system shall be de:igﬁed to have all necessary safety features.

2. The hoist shall be designed to accommodate the uncertainty allowance (see Section
1.2.6.0, Performance Criteria item #2.)

Assumptions

1. The existing government furnished equipment (GFE) headframe shall be modified as
required and erected for shaft sinking operation.

2.

The existing GFE 900 HP hoist shall be used for shaft sinking and ESF construction
and operation activities.

4.5-2
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EXECUTIVE SUMMARY

This reporct preparec by a spec111’w0tkin5 group (WG) authorized by the
Exploratory Shaft (ES) Interface Control Working Group (ICUC}. provides
recommendations for the selsmic design parameters for the design of the
shafts assocfaced with the Exploratory Shaft Facility (ESF) of the proposed
nuclear waste repository at Yucca Hountain, Nevada, Although directly
intended for design of ESF shaft liners, much of this design bas{s {s also
appropriate for seismic design of other shafts and underground scructures
which do not affect public safety. The recommendations include parameters
for both natural earthquakes that may possibly occur at or near the
repository site and for underground nuclear explosions (UNEs) which are
regularly detonated at the Nevada TesE'Site (NTS). An evaluation was
conducted very recently to determine the functions which the shafts musc
perform during the pre-closure period of the repository faciflities. Based
on this evaluation together with the results of studies conducted to
support the conceptual design for the site characterization, it was
concluded that the shafts need only be designed adequately to provide for
worker safety. A failure of the ES will not affect the public radiological
safety. o

Specifically, the recommended control motion values which are to be
applied at the surface are:

Earthouake:
Max{gua Horizontal component Jf acceleration - 0.3 g
Haxioun Vertical component of acceleration - 0.3 g
Maximum Horizontal component of velocity - 30 cm/sec.
Max{imun Vertical component of velocity - 20 cm/sec.

111
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0.2 g
Maximun Radial component of acceleration - 0.1¢g

Maxioun Vert{cal component of acceleration

Maximun Transverse component of acceleration - 0.1 g

Maximum Vertical component of velocity - 9 cm/sec.
Maxlmun Radlal component of velocity - 12 cm/sec.
Maximum Transverse component of velocity ¢ 12 cm/sec.

An evalwation of faulting potential at the ES site and its vicinicy
indicates that the annual probability of faulting in excess of a few
centimeters (5 cm) Ls less than 10-4 per year. On the basis of this, the
teport recommends that faulting effects need not be considered {n the
design of the ES. Further, the reporc'also provides specific guldance for
determining or provides (1) the éontrol motions at depth, (i{{) the material
properties for the different rock layers relevant to seismic Jesign,

(ii1) che strain tensor for each of the wave forms and the maximum strain
components along the shaft linar.'in§‘(iv) the method for combining the
different strain components along the shaft liner. Finally, to provide
further assurance that the design has adequate conservatism or margin to
accommodate any uncertainties such as sige.effec:s. the WG recommends that
the performance of the exploratory shaft be confirmed using best estimate
conditions when subjected to ground motions that are a factor of 1.67 times
the proposed design basis motions. This evaluation for the larger motions
should provide assurance that the major damage of the ES is not expected at
these levels.

The report also lists the assumptions and other conditions used to
develop the recommendations. 1In developing the basis fdr Eha
recommendations, the WG utilized currently available site-specific seismic
and geologic data. In recognition of the uncertainties in these data, the
seismic design parameters recommended include a reasonable degree of
conservatisa and ars consistent with the sei{smic desi{gn requirements used

for sinilar types of facilities,

{v
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1.0 INTRODUCTION

This report was prepared by a'specill Working Group (WG) authorized by
the Exploratory Shaft (ES) Interface Control Working Group (ICWG). It
provides recoomendations for the seisailc desigﬁ parameters to be used for
the design of the shafcs associated vith the Exploratory Shaft Facilicy
(ESF) of the proposed nuclear wasto repository at Yucca Mountain, Nevada,

In developing the baslis for these recommendations, ‘the WG utilized
currently avallable site specific seisnic and geologic data, 1In
recognition of the uncertainties in these data, the seismic design

parameters recommended include a reasonable degres of conservatism.

Thero'sso_cvo shafts {n Ehe ES facilities'configuration.» These shafcs
have a two-stage service life, . First, they will support site characteriza-
tion by providing access, ventilation, utility support, and emergency
egress from the underground test areas; secondly, pending results of site
characterization, the shafts will be converted to support repository
operations as intake ventilation shafts, a function they will perform until
repository closure, As discussed in the baselined Generic Requirements for
a HMined Geologic Disposal Syscam (OCR/B 2). four permanent items have been
identified that shall be dcsignod ptocurad and constructed to be
incorporated into the ropository Tho .permanent iteas include underground
openings, operational seals, ground supporc, and shaft liners., The seismic
design recommendations included in ‘this reporc relate to the above
permanent items as appropriate., Other icens and structures in the ESF will
be designed using other roquireuents liko thotu of the Uniform Building

Code (UBC) (Reference 24), . W

5’5\‘

by

During the operations phase, the ESF shafts.;iil supply approximately
60 percent of the total air flow needed to suppoft v:stouonplacenent The
remaining air needed is supplied through the waste f;hp : Exhausting fans
on the ecplacement exhaust shaft maintain pressures in :ho enplacenent area
lower than the pressures in the oevelopnont (mining) area.

Concrete liners will be installed in the exploratory shafts concurrent
vith their sinking. Their functions are:

1.
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+ to provide effective structural support to the ground

+ to alininate minor rockfall hazasrds

» to provide 2 dimensionally consistent cross-section and stable
anchorage for inscallation and alignment of shaft equipment

« to provide a low-friction surface for efficlent ventilation
throughout the 1ife of the repository.""

Nelther of the exploratory shafcs w{ll ac any time, be used to handle
radioactive waste. Additionally, the liners are not intended to serve as
barriers to radionuclide migration or to entry of water into the repository

either during operations or after closure.

The shafts are located in unsaturated geologic formations and are not
expected to penetrate any aquifers at the site. Further, any perched water
zones encountered during shafc sinking are expected to drain fairly
quickly. Thus, the shaft liners will not be required to prevent or control
ground water inflows into the shaft. The construction joints between each
concrete pour are not planned to ba'vgter tighe.

If one or both of the explératori$shafts were to be completely blocked
due to a fajilure of a shaft liner (thch is h;ghly unlikely), the emplace-
ment area would still be under negatiQe presiure with respect to the
develcopment area, and the ventilacion leéﬁage;pach”would be maintained {n a
di{rection towards the emplacenent area. 1If a'wasic canister were to be
ruptured simultaneously with the failure of tﬁa ES shaft, any potentially
contaninated air would still be exhausted via the emplacement exhaust shaft
through HEPA fillters (Reference 25). At this cime:ﬁho credible accident
scenarios have been identified vhereby failure of che shaft liner could
result {n a release of radf{ation. Therefore, public safecy does not appear

to be an issue in shaft liner design,

In addition, a preliminary analysis has been completed to determine
vhich structures, systems, and components are important to public

radiological safety. This analysis {s described in Reference 26. Results
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of this analysis {ndicate that there are no shaft structures, systems, and

components {dentified as important to safety.

These discussions indica:ettha: the ES (especially the liner), {s not
an "essentlal” or even a "low hazard" facility (l.e., a facility which does
not handle or process plutonium) as defined in Reference 1. Based on these
reasons, it is justified to design the exploratory shaft liner as a
structure wvhich is only requlred'to provide worker safety; L.e., the
permanent items such as the llne# associated with the exploratory shafts
need not be designed as items important tq provide public radlological
safety, but need to be designed onlj for a level of selsmic {nput that {s
sufficient to ensure worker safety and reasonably uninterrupted functions,
a level that {s consistent with those used for other similar types of
facilities. Howaver, the seismic design basis recommendations {n this
report for the ES are consistent with those required for a low hazard or
essential facility, and hence, judged to be mors conservative than what may
be required. Other non-permanent items and stfuétures in the ES facilities

will be designed using other requirements likl chose of the Uniform
Building Code (UBC) (Referencc 2&)

The recozmendations for the seismic design basis parameters given in
Section 2 and 3 of this report are bnscd on. the di{scussions in the
preceding paragraphs., The rcconncndation: v{ll include ground motion
parameters for both natural earthquakos cha: may possibly occur at or near

the site and for underground nuclear explosions‘§UNEs) which night occur at
the Nevada Test Site (NTS).

Section 2.0 of this report provides the reconnondations for

characterizing the wave motions along with conditions and as:umptions used
for the development of control notions for nntural earthquxka: .Section
3.0 provides the same for UNEs. Section 4.0 describes the rule to be used
for combining the maxioun strains (responses) due to the different wave
components. Section 5.0 describes the strain tensors including bending
strains for each of the propagating waves dus to earthquakes and UNEs which
should be considered in the design of the ES., It also describes the

deternination of the worst strain combination case for use in the design.

.3



Section 6.0 identifies the recommendations for the rock properties for the
stratigraphy at the ES site. Seccién 7.0 presents the WG recomrendations
regarding conslideration of pocancial faulc offsets ag the site for the ES
design. Finally, the report con:alns appendices supporting the WG

recomnendations.

It {s noted here that the seismic design basis control motions being
proposed for the ES are consi{stent with the values of effective peak
acceleration in ATC-) (Reference 30) nap from uhich UBC (Reference 24)
Zones 2 and ) are derived for the dasign of an essential facility. In
addicion, the proposed recommendations in chis'reporc are also consistent
with the requirements for important low hazard facilitfes as called our in
References 1 and 2. 1In Reference 1, the use of .UBC requirements for
seismic loads for such facilicles is recommended. Further, the seismic
design basis motions being proposed for the ES are similar to those for
nuclear power plant strucﬁurcs. systems and components that may be required
for operation of the faciilty.Abu: which are not important to public
iafety. They need not be de;fgned éo seismic Category I requirements, as
per Reference 3. The Standard Reviéw Plan recommends the use of other
industrial codes like those .(am Ame;icaanetroleun Institucte (API) and
American Water Works Associa..cq (AWWA) both of which utilize UBC cype
requ’-ements for these strucidres. ;

A

2.0 GROUND MOTION DUE TO EARTHQUAKES i Sy
2.1 Introducction

In Section 1.0 {t is concluded that the Exploéa:qrj Shaft Facility
(ESF) need not be designed as a facility important to public radiological
safety. Based on this, the Working Group believes that the . ESF design
should consider earthquaka ground motions (vibratory ground mocion and
faulting) chat are reasonably likely to occur during the operating lifecine
(less than 100 yr) of the ESF. Specifically, the Working Group recommends
consideration of ground motion conditions that recur at average intervals
of about one thousand years, i.e., with about one chance in ten of

occurring during the maximum operating life. This would result in more

b
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conservative values of vibracbry ground motions than those given in
Reference 30 upon vhich the UBC (Reference 24) is based.

In June of 1987, desigﬁ khd'ev;i&;tioh_guidellneé for DOE facilities
subjected to natural phenomen; hnza;ds vere prepared (Reference 2). These
guidelines recommend that for mission dependent facilities (where
confinement of contents i{s not essential) that a hazard exceedence
probabilicy of 1E-3 be used (recurrence of 1,000 years). These guidelines
have been incorporated into a érafc revision of Reference 1 which was
published in January of 1988. The EST seismic design recommendation is
also consistent with this drafc'revision.

Deterministic methods are appropriate for establishing conservative
levels of ground motion for consideration in the ESF design. Probabilistic
methods are appropriate for confirming that the resulting motions are
unlikely to be exceeded during the operating lifetine of the ESF.

2.2 Relevant Earthquake Sources

As discussed in Section 7-2, faults in the irsediate area of ESF
including the GChost Dance faul:fapﬁear to slip at intervals measured in
tens of thousands of years or longer and. therefore, are an unlikely source
of significant earthquake ground notion during the operating life of the
ESF. The average slip rate on local faults during the late Quarternary
period appears to be less than about 0. 02 nn/yr (Carr, 1984-Reference 5).
The average recurrence time for uagnitudo 5 1/2 (potentially damaging)
earthquakes on a fault with a slip rate of 0.02 ma/yr exceeds 10,000 yr
according to a relationship developed by Slemnons (1982) in Reference 9.
Larger magnitude earthquakes (M greater than 5 i/z):would thus have
recurrence intervals of longer than 10,000 years.'ﬁos;iﬁl§fas long as
100,000 years. Geologic evidence suggests that slipﬁon one of the more
significant local faults, the Windy Wash fault, results from earthquakes
that produce ten centimeters or more displacement per event at recurrence
intervals of several tens of thousands of years (Whitney et al., 1986,
Reference 10). Although an earthquake of magnitude S or smaller rmight
occur on a local fault during the operating 1ife of the ESF, such events
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are not known to significancly'damage Qeli;ehgineered structures. In
addic{on, experience with underground fac}l;cies indfcates that earcthquakes

of magnitude less than about 6.0 are not exﬁected to Cause significant
damage to underground facllities (Pracc e: al..,1978 Reference 8).

The north-trending Bare Mountain faﬁlc. located about 16 km west of
the ekplora:ory shaft, appears to bejthe most likely source of porencially
severe ground shaking during the lifetime of the ESF. This fault may have
an average Quarternary slip rate of up eo 0.1$”mm/yrl(Re£erence 12), which
indlcates that this fault is much more activejthan faults local to Yucca
Mountain, Applying the relationship of (Slemmons, 1982, Reference 9) to a
faulc with a slip rate of 0.15 mﬁ/yr indicates a ninimua recurrence
interval of about 6,000 yr for a magnitude 6 1/2 earthquake. Based on this
and other considerations. {ncluding the facc that site ground motions

~derived from this earthquake are roughly comparable with those from
sujtably conservative probebiliscic hazard analyses (References 11, 13), a
magnitude 6 1/2 earchquake on the Bare Mountain fault is used herein as cthe
deterministic basis for establishing ground motion conditions to be

considered in the design of ehe exploratory shaft facilicies,

-l-. _‘ -
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v

c
2.3 gontrol Values for Peak Ground Hotions
EAE Feat o .
CE ey,
4

oo
Among the many parameters that lnfleence earchquake ground motion,
earthquake magnitude and source distance appear to be the most importanc.
Many strong-motion recordings have been obtaihed within 20 km of several
earthquakes in the magnitude range 6 to 7, Even though none of these
earthquakes are perfect analogs for conditions at Yucca Hountain, the range

of observational data is adequate for direct excrapola:ion. a

Regression relationships bctveen peak ground- motion p;;emeters and
earthquake magnitude, source distance, local site conditions (e.g.. rock or
soil), and other parameters have been developed by a number of workers (see
the references found in Campbell, 1985, Reference 28). Two recent and
representative sets of regression relations for peak horizontal
acceleration and peak horizontal velocity are those in Jo}ner and Fumal

(1985) and Campbell (1987), (References 4,6). Results obtained using these

.6



@

csoq C 39 004

relationships are presenced'in.Table_2.1.ivThe results assume “everse and
thrust mechanisns for conserQatisn and that the surface trace of the Bare
Hountafin fault {s 16 kn £rcn.che ESF location and that the fzult {s planar
and dips eastward at an angle of 70° from the horizontal, the midrange of
current estimates (Reference 12) : Hore discussions on this conservative
assunption may be found in’ page 9.ﬁ For the Campbell (1987) relacionships
given in Reference 4, the closesc dis:ance to the zone of seismic energy
release, R, was conservacively taken to be _the closesc distance to the
fault plane, 15.0 km, For the Joyner and Fumal (1985) relationships given
in Reference 6, the distance, d, to thc surface projection of the rupture
zone was estimated at 10.9 km by assuming a maximum Tupture depth of 15 Wm;
a shallouer rupture depth would increase the distence and reduce the

es:innted motions.

n.,' -
B

Based on.tne results in Table 2.1 and other considerations such as
probabiliscic hazards, the Working Group recommende that 0.3 g and 30 cm/s
be used as control velueg for peak horizontal acceleration (larger of two
randorly oriented horizontallcomponents) and velocity, respectively. The
use of the larger of two rendomly oriented horizontal components {s more

conservative than the use of_the average of the two components by about 13

Q

percent (Reference 4), Scenderd preccice for defining the design vibratory
ground motion for nuclear pover plancs is to use both of the horizontal

components, -5@ o
. Uy .‘_';'.,.' L&

Standard engineering practice is to sec vercical ground -motion values
at two-thirds those of the horizontal vafges.3 This approach would probably
be adequate for peak accelerations from a nngnitude 6 1/2 earthquake at a
distance of about 15 km. However, a number of recentl} obcained close-in
recordings of strong motion from large carthquakes have evidenced vertical
peak accelerations equal to or even exceeding the penk horizontal
accelerations (Shakal, et al., 1986, Huang, et al., 1987- Reference 19, 20).
In light of the marginal probability of large vertical accelerations from
an enrthquake on the Bare Hountain fault and the parginal probability of an
earthquake on one of the closer faults (which could be expected to generate

vertical accelerations on the order of the horizontal accelerations), the
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Vorking Group deeas it prudent to assuma equal peak values for horizontal
and vertical acceleration, namely O. 3 g

Empirical observations indicate that ground velocities do not exhibic
such near-fleld increases in the relaclya anplitude of the vertical
components due in part to the relatively lower frequency content associated
with ground velocity as compared wich ground accelerations. Consequently,
the standard practice of setting the vertical component at 2/3 the value of
the horizontal coaoponent {s used to establish a control value of 20 ecm/s

for the vertical component of ground velocity.’

Whereas earthquake ground shaking results from a myriad of seismic
waves, the peak motions are expected to be dominated by waves that follow
the most direct and efficient route from the earthquake source., As
discussed {n Appendix A-1, the largest amplitude waves are expected to
emerge at a steep angle, within 30° of vercical,.at the ES location.

These body waves include longitudinal P waves and two types of transverse
S waves: horizontally polarized SH waves and orthogonally polarized SV
vaves with a vertical component of motion. Because the ratio of P-wave to
S-wave velocities in the earth’s crust is nearly constant (ranging from
about 1.6 to 1.7), the three types of body waves (P, SH and SV) are
expected to emerge at about the same angle. “Futhermore, because of the
characteristics of earthquakes waves, :he.verciéal cocponent of peak motion
can be associated vith P waves or SV waves, and the horizontal components
can be associated with SH and SV waves. It should be noted however, that
the amplitude of steeply emerging SV waves is cdhstralncd by the peak
horizontal motions and {s therefore limited in tes contribution to the
vertical motion,

2.4 checks on Design Besis Motions

Two reconnaissance probabilistic seismic hazard analyses for Yucca
Mountain support the adequacy of 0.3 g as a control value for peak
horizontal acceleration. Probabilistic seismic hazard analysis {ntegrates
the contribution of all known faults and seismic source zones to the

probability of exceeding a particular ground mot{on level and, thus, i{s a

.8-



oscq '89 0 0"

useful means of confirming the {dequaéy‘of deterministically derived
estimates. A reconnalssance assessment of probabilistic earthquake
accelerations at Yucca Hountain bymPerkins. et 11.1(1987) in Reference 12
{ndlcates that a peak horizontal acceleration of 0.3 g has a return period
of about 1,500 to 3,000 yrs. . A unsi:ivicy scudy by URS/Blume (1387) in
Reference 11 suggests a return period on ‘the order of 1,000 yr for 0.3 g.
Both analyses are subject to very large uncertainties but tend to confirm
that 0.3 g is a conservative estimate of the peak horizontal ground
acceleration that is reasonably likely to occur during the operating
1ifetime of the ESF. ‘

2.5 Factors That ¥ay Influence Cround Motion’

In addition to earthquake magnitude ané distance, the factors that
most influence ground motion include: sour?e type (normal, reverse or
strike-slip), rupture dynamics (directivity and variability of stress
release on the fault surface), Eransmission-path effects (vave scattering,
attenuation, multi-pathing and dispersion), and site geology (topography
and vertical and lateral variacions in soll/rock densities seismic

velocities and Q values), Considerations of each class of {nfluences are

...,_ RPN -_

discussed next.

The Bare Mountain fault {s a anin and Range, range-front fault (Carr,
1984, Reference 5), with a normal or oblique-nornal sense of slip. McGarr
(1984) (Reference 7) has suggested that nornal faulting occurs at lower
stresses than strike-slip or thrust faulting And ‘that normal-fault events
are less energetic at high frequencies than earthquakes with strike-slip or
thrust mechanisms. Since the large majority of data that constrain the
empirical relationships used in Table 2.1 are from strike- slip and thrust
earthquakes, the use of these relationships would result in,éhe direction
of added conservatism in the predicted design-basis motiéh#i The Canmpbell
(1987) (Reference 4) peak ground motion regressions used {n Table 2-1 take
into account fault type (strike-slip or reverse and thrust). In order to
provide margin for possible re-evaluation of the tectonic environment by
on-going geologic and geophysical studies, the WG has used Campbell's

regressions for reverse and thrust earthquake mechanisms. Joyner and

s 9.
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Fumal's regressions do not provide for a distinction in ground motion due

to source gmechanisnm,

Effects of rupture dyhami;s are nos:_influencitl at distances closer
than those beéing considered here, Close-in strong-motion records sometimes
evidence (J. P. Singh, Reference 31) anomalous or at least {denti{fi{ablae
motions that can be attributed to irregularities i{in the rupture process or
to focusing (or defocusing) that results from the approaching (or receding)
rupture front. J. P. Singh (Reference 31) has written about this and his
general ccnclusions seem to be that the near-field behavior produces great
variability in individual parameters, no one of which is sufficient to
account for the varlability {n near-field damage, nor is it possible to
estimate near-field spectra by using these parameters to set the levels of
spectral shapes based on local site conditions. 1Individual near-field
spectra have to be estimated In a site-specific, rupture specific vay.
Major effects in the near field are due to "enhancement of the long
duration pulse called the ’'fling,’' which is related to the elastic rebound
on the fault, and . . . compression of the duration bf the strong shaking
in the direction of rupture propngaeion.' The long duration pulse {s
probably most important for damage to longer period structures. As for the
effect of direction of rupture propagition. Singh does not discuss whether
the near-field ground motion paramecefs have greater means or medians than
predicced by current attenuation functions Lf the rupture propagation
direction {s not known, even though highéf gfoﬁnd motions for an
approaching rupture and lower ground motions for a receding rupture should
be expected. As for the expected effects at :he ES site, since large
normal-faulting earthquakes typically initiate at depth and propagate
upward (Smith and Richins, 1984, Reference 21) avay froa the site {in this
case, any blas due to rupture dynamics i{s expected to reduce ground motions
at the site. o

Data are not yet avajilable to evaluate the possibllity of local biases
in the regional seismic-wave transmission characteristics. There are some
indications that waves may transmit more efficiently in the southern Creat

Basin than in California, where most of the relevant strong motion data

-10-



havve been recorded (Rogers, 1987, Reference 22). However, the effects of
reglonal differences in attenuation scale with disctance and afo probably

not significant at source-re;elver distances around 15 km, Also, the soil
conditions that are generally associated with increased earthquake motlons

are not present at the rock site,

Perhaps the biggest single source of dispersion in the observations of
earthquake motions results from the effects of the local geology. Based on
Campbell's (1981) estimates in Reference 23 for dispersion from all
sources, a site that amplifies motions more than 84 percent of all sites of
the same classification (i.e., a mean-plus-one-standard-deviation site)
could result in peak motions about one and one half times as large as the
hypothetical average ;ite. Conversely, a site that amplifies motions less
than 84 percent of the sites ({.e., & mean-minus-one-standard-deviation

site) could attenuate motions by a factor of about two.thirds,

Additional considerations are identifled below to accommodnis possible
uncertainties in the determination of ESF design motions.

2.6 Further Recommendations

Until determinations of local site factors are available, added

e o
e S

conservatism is varranted to compensate for Ehis source of uncertainty.
Specifically, the Working Group reconménd;ﬂthac no credit be taken for
attenuation of ground motion with depth ﬁelov the ground surface nor for
the reduction in seismic strains due to the s:r‘ss-free boundary condition
at the ground surface. Available surface and downhole recordings of
motions In the area of Yucca Mountain from underground nuclear explosions

have been compiled {n Appendix A-4 and indicate a reduction in ground
motions with depth, .

Finally, to provide further assurance that the design has adequate
conservatisa or margin to accommodate any uncertainties such as sice
effects, the Working Group recommends that the performance of the

exploratory shaft facility be evaluated using best estimate conditions when

«11-
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subjected to ground motions that are a factor of 1.67 larger than the
des{gn-basis motfons, {.e., for a péak‘horizontal acceleration of 0.5 g and
a peak horizontal velocity of 50 cm/sec.. This evaluation for the larger
motions should provide assurance that major damage of the ES {s not
expected at these ‘g’ levels,

-12.
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Table 2-1

Predlcted Peak Ground Motion Values at the ES Site for an
Earthquake on the Bare Mountain Fault and Recommended Peak
Cround Motion Values for Consideration in ES Design

Peak Horizontal Acceleracion(l) Peak Horizontal Velocizy(1)
: ESF Design ESF Design
¥ J&F-85(3)  c.87(2) Basis J&F-85(3)  c.87(2) Basis
6.0 0.21g 0.19g ' | 11.9 cnm/s 10.8 cm/s
6.5 0.27 0.26 0.30g 20.9 16.8 310.0 em/s
6.75 0.31 0.30 27.8 20.7
(1) Predicted'mcdlan (most probable) peak ground motion values (larger of

(2)

(3)

tvo randoaly oriented components) at the ES site from an earthquake on
the Bare Mountain Faule.

Campbell (1987) "unconstrained"” model; acceleration values have been
increased by 13 percent and velocity values by 17 percent to convert
from mean of two components to larger of two components. The closest
distance to zone of seismogenic rupture, R, {s taken as the closest
distance to the fault plane, 15.0 km, assuming a 70° eastward dip.
For conservatism, higher values corresponding to the assumption of a
reverse or thrust mechanism are calculated.

Joyner and Fumal (1985); distance to surface projection of fault
rupture, d = 10.9 km, assuming a 70° eastwvard dip and 15 km maximum
rupture depth. Joyner and Fumal do -not  attempt to obtain distinct
regressions for different source mechanisos.

.13
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3.0 CONTROL MOTIONS FROM UNDERCROUND NUCLEAR EXPLOSIONS

The control motions from the design basis underground nuclear
explosion (UNE) are specified In thls sectlion. In addition, background on
the design bas{s UNE and the various assumptions made {n the specification
of ground motions are also included. Backup material and additional

references are provided in Appendices A-2 and A-4,

The nuclear waste repository to be_locacéd in the Yucca Mountain is
adjacent to the Nevada Test Site (NTS). The repository must not limit the
ability of the United States government to test nuclear weapons. The
definition of the design basis UNE must reflect this position. Therefore,
the event chosen has to produce the maxipum ground motions at Yucca
Mountain for the maximum credible yield for any given area (regardless of
current or future treaties). Figure 3-1 shows the current and proposed
testing areas at NTS and their relationship to the Yucca Mountain Area.
Vortman (Reference 14) used the results of a 1977 USGS real estace
availability study of several areas of NTS and the upper yield limits
established for these areas by the Ground Hotion and Sefismic Evaluation
Subcommittee to define the design basis UNE for the repository site. The
yield limits were based on offsicc'diéagg criteria‘vith special emphasis on
damage in Las Vegas. Glven the areas selected and the yield liamits
established, the design basis UNE was chéken a; a 700 kt event at a
distance of 22.8 km. This event {s the largest yleld at the closest
practical point (from a UNE fielding point of view) in the Buckboard Mesa
Area of NIS. This event results in the wvorst-case situation for ground
motions at Yucca Mountain.

The prediction of peak ground motions for this UNﬁiisldone vith
empirical equations developed for the NTS. The major assunpﬁions made in
the Adevelopment of these equations are: (i) source geology {s considered
to be e same, and ({1) differences in the travel paths are ignored.
These equations are based on measured ground motion from many UNEs
conducted In the Pahute HMesa Area of NTS. The recording stations used were

from several areas of NIS including a few at Yucca Hountain. Equations
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fleting thls data were develoﬁ?d using standard linear regression analysis.
An evaluation of the ground motion data recorded at Yucca MHountain
{indicated that observed ground moﬁions at Yucca Mountain were larger than
predicted using the prediction equations; however, the underestimation of
the ground motions was within the expected accuracy of the prediction
equations (i.e., within the expected accuracy of the mean of all
observations at the site). Fucure'qork to be completed as part of site
characterization will investigate 1f grdﬁnd motions in the Yucca Mountain
reglon are larger than other regions in the Nevada Test Site. This work
will include an accurate confirmation of accelerograph recording sice
conditions and an assessment of the representativeness of UNE attenuation
equations. In order to provide a conservative estimate of UNE design basis
notions, the design basis UNE ground motion parameters specified are given
for a nonexceedance probability level of 95 percent (this corresponds to
1.65 times the standard deviation for a nbrnal or lognormal distribution
vhich increases the most probable values by a factor ranging from 2 to 4).
The mean values of the predicted ground motions and the recommended design
basis values are summarized in Table 3-1. Further discussions of the
prediction equations and thg,various references are given in Appendix A-2.

Assumptions nade and conditioqi%ﬁsed in the development of the design
basi{s UNE are listed below, .

. Potential site effects at Yucca Mountain are not included in the

specification of the UNE design basis motions because they are not
quantified at this time. B

a .

+ No attenuation of ground motion withﬁdepchdﬁill be used i{n the
specification of design motions. This is:unption is conservative.
UNE ground motions are known to atcanutte'vith depth at Yucca
Mountain (see Appendix A-4). This assunptionAalong wvith the use
of design basis motions based on the 95 percent nonexceedance
probability, makes the recommended values conservative and should
coopensate for the potential si{te effects.

.15
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« The angle of incidence for grouﬁd motions from the UNE to the €S
{s taken as ranging between 0° (vertical propogation) and 90°
(horizontal propagation),

« For nearly horizontal propagation (60° to 90°) peak radial
response {s primarily from P waves, peak vertical response is
primarily from the S, waves, and peak transverse response is

primarily from the Sy waves.

The lncid;nce angle of the ground motions from UNEs are a function of
material wave speed through which the waves are travelling. At firsz, it
may appear that each ground motion component (i.e., P, Sy, Sh, and surface
vaves) could have {ts own incidence angle. 1In practice, however, the
incidence angles (8) for all the components are essentially the sanme.

This stens from the way in which the incidence angle {s calculated. This
calculation uses the change in the arrival times (At) of a component of a
ground motion from two nearby stations, the distance (Ax) between the two
stations and the material wave speed (v)i i.e., 6 = sinl (Atv/ax)
(Reference 15). For the same two stations (L.e., &x is constant), the
wvave speed and At will change for each ground motion component. These
changes will be in opposite directions (as wave speed decreases, At will
increase). These differences will have a tendency to offset one another,
such that the incidence angle calculated will be about the same for all

components.

This incldence angle can vary from zero to 90 degrees. A preliminary
survey of the UNE ground motion data recorded at Yucca Mountain from Pahute
Mesa events indicaces that the range of the incidence angle £¥ generally
between 10 to 50 degrees. However, because the incidence angle is also a
function of distance from the source and because the Yucca Mountain
recordings are at distances which are a factor of two more distant from the
source than the design-basis UNE, there {s a reasonably large amount of
uncertainty in the definition of this angle for ES design. To provide
adequate conservatism, incidence angles recommended for use {n this report

are between zero and 90 degrees.

.16.
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The equations used for the prediction of UNE motions were decermined
from the absolute peak values recorded on the wvaveform. No effort was made
to determine a fit for each comppnen:.(P, Sv, Sh, and surface waves). 1In
general, peak accelerations observed in UNE recordings are assocfated with
the P.wave. Peak vertical and transverse velocity may be the resulc of
P-waves or shear waves., All displacements are dua to the surface wave
components. The design parameter of interest to the ES {s the peak
particle velocity. It {s assumed that the velocity corresponding to the
P-waves {s the same as the radial component of velocity and the velocities
corresponding to the Sy and Sh vaves are the same as the vertical and

transverse components of veloclities, respectively,

.17-
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Table 3-1

Recommended Motions for the Design Basis UNE

— Component
Verc. Accel. (g)
Rad. Accel. (g)
Trans. Accel. (g)
verct., Vel. (cm/s)
Rad. Vel. (cm/s)
Trans Vel., (cm/s)
Vert. Disp. (cm)
Rad. Disp. (cm)

Trans. Disp. (cm)

Median Predicted
Value

0.05
0.03
0.03

4

Design Basis UNE Values
(95 percent nonexceedance
level or 1,650)

0.2
0.1
0.1
9
12

12

.18
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Flgure 3-1. Locations of Current and Proposed Testing Areas at NTS and the
Yucca Mountain Site
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L.0 COMBINATION OF INDIVIDUAL COMPONENT WAVE EFFECTS

Newnmark and Hall (Reference 16) have suggested that peak effects from
the three orthogonal components of earthquake input motion be considered to
be randomly phased relative to each other and thus be combined probabilis-
tically. They then go on to suggest that a conservative and simpler
approach to this probabilisctic combination can be obtained by absolute
vector addicion of 100 percent of the largest peak effect from any of the
three orthogonal components plus 40 percent of the peak effects from each
of the other two components. This approach has come to be known as the
100-40-40 Combination Rule,

This same 100-40-40 Combination Rule can be used for the combination
of peak effects from the individual P, Sy, and Sy component waves, so long
as these peak component effects can be conservatively or realistically
treated as randomly phased relative to each other. Such an assumption is
reasonable and slightly conservative for both earthquake and UNE control
potions. This polnt is {llustrated by the following examples.

The earthquake control motion peak'particla velocities for the three
orthogonal components are 30 cm/sec, 30 cm/sec, and 20 ca/sec. Using the
100-40-40 Combination Rule, the absolute addition of these thres orthogonal

components {s given by:

L) eat (@) ()]

vhere Ve i3 the coabined vector sum, Vi is the largest orthogonal component
effect, and V3 and V3 are the other two orthogonal component effects.

Using Equation (4-1) together with the three orthogonal component peak
particle velocities leads to a vector sum peak particle velocity of

33.3 cm/sec which is 11 percent greater than the largest individual
component peak particle velocity. Similarly, peak particle accelerations
for the three orthogonal components of the earthquake control motion are
each 0.3 g. Using Equation (4-1), the vector sunm peak particle
acceleration {s 0.345 g or 15 percent greater than the largest {ndividual

«20.
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component peak value. A review of actual earthquake records indicates that
the peak vector veloclitizs and accelerations tend to be only 4 percent to
12 percent greater than the largest-orthogonal component velocities and
accelerations (Reference 29), so that the recommended probabiliscic
combination of the control mocions'Cends to be on tha conservative side for

earthquakes.

Actually, this conservatism is Increased somewhat by the way peak
horizontal and vertical control motions are converted into peak P and Sy,
wave particle motions for inclined waves. For waves that are inclined 30°
from the vertical, the P, Sy, and S{ peak particle velocities for the
earthquake control motions become 23.1 cm/sec, 34.6 ca/sec, and 30 cm/sec,
respectively, which leads to a vector sum pesk particle velocity for
Equation 4-1 of 37.8 cm/sec or 26 percent greater than the peak control
motion particle velocity of 30 cm/sec. Similarly, for the 30° inclined
wave case, the vector sum peak particle acceleration becomes 0.392 g which
{s 31 percent greater than the peak control motion particle acceleration of
0.30 g. Thus, the combined effect of converting control motions to P, Sy
and Sy components and then ccubihing these péak component effects by the

100-40-40 rule introduces significant conservatism for 30° inclined waves.

Conservatisn also exists vhen the effects of the three defined
orthogonal components of the UNE control motions are combined by the
100-40-40 Combination Rule. For exnnpl;; the thres orthogonal peak
particle velocities dafined i{n Table A2-1 of Appendix A-2 are 9 cm/sec,

12 cn/sec, and 12 ca/sec; when combined by Equatfon 4-1, these values lead
to a combined vector sum peak particle velocity of 13.4 ca/sec, which
significantly exceeds the peak vector velocity of 10 cm/sec listed in Table
A2-1. Similarly, using the three orthogonal peak particle accelerations of
0.2 g, 0.1 g and 0.1 g results in a vector sum peak particle acceleration
of 0,21 g using Equation (4-1) versus the vector sum of 0.2 g shown In
Table A2-1.
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5.0 DEVELOPMENT OF STRAIN TENSORS

5.1 strain Tensors for Earthquakes

It {s concluded in Appendix AJI :ﬁac body waves due to earthquakes
{mpinge on the shaft wvith sceep angles of incidence, namely, steeper (less
=han) than 30°. Further, as discussed in Section 2.3, {t can be assumed
that the three wave types--P, SV, and SH emerge along the same ray path,

shat {s, with the same angle of inclidence and along the same azimuth.

The coordinate system consists of the z axis oriented downward along
the axls of the shaft and the x-y plane corresponding to the ground
surface, Without loss of generalization, the wave front of each incident
wave {s normal to the x-z plane, as {llustrated {n Figure 5-1, so that
particle motion is either in the x-z plane (for P- and SV-waves) or normal
to the x-z plane (for SH-waves). The following notation is used i{n the

subsequent expressions for strain:

8 =~ Angle of incidence for P-, SV-, and SH-waves

Cp =~ Propagacion velocity of the P-wave

Cs =~ Propagation velocity of the SV. and SH-waves

vp = Peak particle velocity of the P-wave

vgy = Peak particle velocity of the SV-wave

vsh = Peak particle velocity of the Sﬁ-v;ve

ap = Peak acceleration of the P-wave o

agy = Peak acceleration of the SV.wave

ach = Peak zcceleration of the SH-wave

vy = Peak particle velocity at the ground in the vertical direction
v}, = Peak particle velocity at the ground in the horizontal direction
ay = Peak acceleration at the ground in the vertical direction

a, = Pesk acceleration at the ground in the horizontal direction

.22.
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The symmetric strain tensor, ¢, consists of three axial strain

cozmponents and three shear strain components defined as follows:

-

r -
€ ‘xy - XX 2 'xy 2 'xz
¢ = e 3 ¢ - [t Y « 1 v
Xy yy yz 2 'xy yy 2 'yz
‘%z Cyz Czz : X ¢
y ] 2 Txz 2 7yz zz

vhere

uy, hy. uz, = particle displacenent in x-, y-, z-direction,
respectively L

The "engineering shear strain,® denoted by v, 1is defined as two times
the tensor shear strain, i.e., Txy = 2tyy.
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The extreme fiber bending strain, cp, induced in the liner by the

passage of waves i{s defined by:

vhere

ey = R =
R = Radius of the liner

# = Curvature of the shaft axis |

Along the ray paths, a P-vave generates axial strain given by

~
| |
"¢

while a shear wave generates pure shear strain given by

<

2
TTC

(1]

Transforming these strains to the xyz-coordinate system yields the

expressions for free-field strains shown on Table 5-1.

axis
This

also

Curvacure‘along an axis ls‘given bf the acceleration normal to the
divided by the square of the apparent wave speed along that axis.
relationship i{s used to derive the expressions for bending strain,
shown on Table 5-1, '

For the case of earthquakes, the particle uétions‘in-tha P-, SV-. and

SH-waves will be controlled by the ground motion control parameters i{n the

z-, x-, and y-directions, respectively. Comparing the components shown in
Flgure 5-2a with those in Figure 5-2b, the particle velocities are given as
follows:

<24.
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vp - vy/cos O
v = Vh/cos ©
Vsh = Vh

The sane relations hold for acceleration, where a is substituted for
v. The substitution of these relations into the expressions on Table 5-1

yields the expressions on Table 5-2.

5.2 Strain Tensors for UNEs

It {s not ¥nown at this time how much of the incident wave energy
{apinging on the shaft from a UNE will be associated with shallow incidence
angles versus energy associated steeper angles, However, it is not
necessary to ¥mow the distribution of the incident wave energy with
fncidence angle, because the strains due to earthquakes will be an upper
bound on the strains due to Ugﬁf, as denonstrated in Section 5-3 below.

The paximun strains generated by earthquake waves emerging with @
between 0° and 30° are compared to the maximum strains due to UNE waves
emerging with 6 between 0° and 90°. The strains due to steeply emerging
waves ({.e., between 6 = 0° and 30°), bn they generated by earthquakes or
UNEs, are computed from the expte:sions on Tabln 5-2, New expressions are
derived for shallow emerging waves (i.e.,. botveen 8 = 60° and 90°).

For UNE wvaves emerging at shallow angles (say, 6 = 60°* to 90°) P-,
SV., and SH-wvaves will be controlled by the ground motion control
parametars in the x-, z-, and y-directions, respectively. Comparing
Figures 6-1a and 6-2¢c, the particle velocities are given as follows (for

shallov emerging waves):

vp = vh/sin /

.25
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’Isv - V.,/Sin '
Vsh = Vh S LA

The same relations hold for accelera:ioh.-wﬂere a is subscicuted for v,
Substitution of these relations {nto the expressions on Table 5-1 yields

the expressions on Table 5-3.

5.3 n a d

For the design basis parameters recommended in Sections 2.0 and 3.0
for earthquakes and UNEs, it can be shown (see Appendix A-3) that of all
the various incidence angles (0° to 30° for earthquakes and 0° to 90°* for
UNEs) that need to be evaluated with three possible coabinations of P, S,
and S waves for design, only one case controls all aspects of the shafc

design:
+ Earthquake control motion’

+ 30* Iincidence angle

+ 100 percent Sy peak effects plus 40 percent P and Sy peak effects
(using the probabilistic combination rule specified in Section
4.0).

Both hoop stress or strain and total axial strain are controlled by
earthquake waves emerging at an angle of 30° from the vertical. For the
specified design basis nétions. UNEs will never control the design. Hence,
it is recommended that the designer use only the above coabination for
design evaluation of the ES.

.26.
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Table 5-1

Fres Flald and Bending Strains for Body Waves With Angle of Incldence e

Fraes Fisld Strains
Wave Bending Strains
T’P. [ 4 [ 4 b/ T b é [ 4
% }y zz Xy yz xz b
v 2 v 2 v R a 2
r B sin‘ 0 0 -62 cos” © 0 0 (—:2 sin 2 © —2—2 sin 6 cos” 0 (In x-z plana)
r r y | S c
|
vnv v v Rs v 3
sV T sin 6 cos O 0 T sin © cos B o 0 E.— cos 2 © ) 2% cos” 6 (In x-x plane)
8 P ] c
i : s
. : v v R a
SH 0 0 | o éﬂ sin o c—.h- cos 8 0 7 sh os? @ (in y-z plans)
[ ] [] c :
 J
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Table 5-2

Free Fleld and Banding Strains {n Terms of Cround Motlon Control Parameters for

Earthquakss

Note:

These

expressions ars valid only for steeply amerging body waves, i.e., 6 = 30° or

Free Fisld Strains
Vave Bending Strains
Type .
“xx ;7 ‘22 .'xy .'yz Tz ‘b
v 2 ) v R a
r E! sin_o 0 Y cos ® 0 ) Y 2 sino Y ain © cos ® (In x-z plane)
cos © c 2
r r c
r
v, v, R - .
sV D oine o |2 stne - 0 0 cos 2 8 LI (In x-z plane)
c c K cos © 2 . i :
s s o s c Lo .
» s -
i i R 2 R -
SH 0 0 0 T sin & T cos ;] 0 7 cos 8 (In y-z plans)
] [ Cc o
[
less.
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Free Fleld and Bending Strains in Terms of Cround Notion Control Paramaters
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Table 5-3 °

for Body Waves Vith Shallow Angles of Incidence

Frees Fleld Strains

Vave Bending Strains
Type
xx ;y ‘ez 7xy 7yz Tz ‘b
h b R 2
r -— sin O 0 ] 0 — 2 cos © cos 6 cos @ (in x-z plane)
[ . . c 2
r r c
4
v v R a 3 S
v v cos 20 v cos” O
sv C cos (] 0 0 0 T sin® 2 sin ® (In x-z plana)
s » c .
[
vh vh R 2 o
SH 0 0 — 3in O ~— cos ® 0 cos” 8 (in y-z plane)
C. cl Cz
[}

Nota:

These expressfons are valid only for 8 = 60° or & - 90°.
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Figure 5-1. Orlentation of Inci{dent Waves with Respect to the Coordinate

Systenm
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6.0 DYNAMIC ROCK PROPERTIES

This section describes the procedure used to determine dynamic rock
properties for use in analyses of undefground openings at the ESF Qhen
subjected to transient free field stfaihsAcaused by elther earthquakes or
underground nuclear explosions. The probetties important to such analyses

are as follows:

Velocity of compression waves, Cp.
Velocity of shear waves, C,‘
Dynanic deformation modulus, E4

Dynanic Poisson’'s ratio, vd .

These properties should be determined for each rock unit in which
underground openings are located. Analyses of the openings for transient
free fleld strains, based 6n the relative ground support to rock mass
stiffness, oust utilize the correspondlng dynamic oaterial properties,
Static loadings may be anxlyzed independently, using static material
propertiss, and the result :uplriuposed over the results of the dynanic

analyses.

Flgure 6-1 illustrates the stratigraphy of the borshole nearest the
ESF site (USW G-4), and includes plocQ_of the neasured in situ P-vave
velocitiss, as presented in Reference 17.'qnd of the measured laboratory
P-wave velocities, as presented in Rafiraﬁéi 18. . The plot of in situ
values also shovs a smooth curve vhich représentx.che average of the
measured values over each identi{fied rock unit. The remaining plots on
this figure represent the recomaended P-wave and S-wave velocities as
deternined by the evaluation described hersin.

The nost racent Reference Information Base (RI3) for the NNWSI project
(Reference 27) reccomaends the following rock mass bulk densities, rock mass
Poisson’s ratios, and {ntact Polsson's ratfos.

.31‘
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Rock Bulk Densicy ‘Rock Mass - Intact Rock

Unit (g/cad) ' Poisson’s Ratlo Poisson’s Ratio
v 2.31 R RUE S | 0.2

PTn 1.58 R 0.16
Tswib 1.84¢ I 0.16 - 0.16
TSwla 2.25 . 022 . 0.25

T5w2 2.32 .. 0.22 . 0.24

Tsw) 2.32 " 0.22¢ 0.24¢
CHnlv 1.82 0.15 0.15
CHnlz 1.92 0.16 0.16

a. Lithophysal rich, devitrified.
b. Lithophysal rich, vapor phase. :
c. Value shown {s assumed, RIB indicates that value is not available.

The S-wave velocity (Cq) and the dynanmic deformation modulus (Eq) can
be determined froa the bulk density (D), dynamic Poisson’s ratio (vg), and
P-wave velocity (Cp) by the following elascic relationships:

= Cpl(1 » 2va)/(2 - 2vg))0.5 ;;fi“zé

sd = DCp2(1 + va)(1 = 2va)/(Ll - va) i v

-~

Based on the current, relatively liaited, data on the rock properties,
it {s recoomended that the rock mass Poisson’s ratio, as given {n the RIB,

be used as the dynanic Polsson’'s ratio, and that the bulk density ac in-
situ saturation, as given in the RIB, be used.

.Y
R
>

The recomaended P-vave velocities weres deternined as follovs:

TCv: The in situ meszsurenents differ significantly from tha
laboratory values. It is not possible to resolve this
conflict vith the data presently availabdle. Therefore, the
only recomaendation prqyldnd for‘thi: unic ls thic the
P-vave velocity of thc\undcrlylng FTn unit represents a

.32.
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reasoneble lower teund to the P -vave velocity of the TCw

unic (L.e., PIn values are conservative for TCw unit).

The average of the in situ measurements over this unit is
approximately 85 percent of tne single laboratoty
measurement. This is considered to be a very reasonable
correlation and the recommended P-wave velocity i{s specified
as the average of the in situ measuremencs and equal to

1680 m/s. S o

TSwib, TSwl® and TSw2: -

TSw3:

The average of the in situ measurements over each of these
units varies between 75 end 90 percent of the corresponding
laboratory meesurement:. ‘As with the PT unit, the relative
magnitude of the average in situ measurements as compared to
the laboratory measurements is reasonable. Both sets of
meenurenents indicate a slight increase in P-wave velocity
vith depthef.Therefore. the recomnmended P-wave velocity is
specified as a linear varlation between the average in sicu
measurement for the 'I‘Swlb unit (2860 n/s) at the top of the
TSwl unit to the evere;e in situ measurement for the TSw2
unit (3400 m/s) at the botton of the TSw2 unit. This linear
variation is further extended through the unnamed transition
layer between the TSw2 and TSw3, units.

e
a0t

There are no laboratory P-Qeve velotity measurements in the
TSw3 material to use as confirnxtion of the in situ
measurements. In addition,. the thicknes: of the unit is
less than the Interval tested in situ, so the in situ
measurement may be bilased. Since the neesured in situ value
of P-wave velocity is the fastest recorded in the rock units
of interest, it seems reasonable to assume thet the actual
unit velocity is greater than the recorded value,

Therefore, the everege‘in situ P-wave velocity measurement
(5100 m/s) for the TSw3 unit {s recomended as a

conservative value,
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CHnlv: The {n situ measurement foé Ehis“unit.aiffersAsignificantly
from the single labor;tAry value. The in situ measurements
of P-wave velocity for this thin unit appear to be biased by
the underlying Chnlz unlc.; In lieu of bacter data, a value
equal to the laboratory mensuremen: (3850 u/s) is
recommended. ) ?

CHnlz: The average in situ measuremehc for this unit is greater
than the laboratory measurezents. It seems reasonable that
this nonwelded materill is very senslcive to disturbance
and/or confining pressura._”Therefore,. the average of in

sitg_?-wave velo§lty (ﬁpld n/s) is raéomnended.

Applying the aforementioned equations for S-wave velocity and dynamic
deformation modulus to the recommended P-wave velocitles, and summarizing

the dynamic properties at the hg;g of each unit yields the results given in
Table 6-1. ’

As indicated earlier, these recomnended:properties are based on the
currently available, but limlted, slte data, which have significant
uncertainties., Hence, the WG recommends that additional data be obtained

from the site at the earliest opportunity to supplement and confirm the

ok
available data and recommended propetties. .
‘." ’,ln
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7.0 FAULTING CONSIDERATIONS -

7.1 Qbjectives

Several faults have been 1dentif£ed 1n the area of Yucca Mountain with
evidence of movement during the Quaternary pariod Hence, the possibilicy
of faulting at the ES 1ocnchn and vicinity must be considered. None of
the known faults with evidence of Quaternary movement intersect the explor-
atory shafc facilities. The potential hazard of a fault that may have thus
_far gone undetected can be assessed and bounded within reasonable limits.
This assessaent requires consideration of what 1s currently known about the
characteristics of faulting in che sutrounding area, including uncertain-

ties. Considerations of the potencial impact of faulting on cthe ESF

provides a basis for assessing the relevance of possible undetected faults,

As discussed In Sectlion 1. 0":ha exploratory shafts vlli not at any
tine be used to tranzport any high level walcc zaterials. During the
repository opcracions.,the ESF, shafcs will be convertod to serve as
ventilation supply shafts, Exhtuzting fanx on the eaplacement exhaust
shafe will at all tioes naintaln ncgttivc pressure {n the cuplncenenc area
relative to the development area, vhich {s ventilated with forced
ventilation. Hence, there is no potcntial for exploratory shafts to become
an exhaust shaft rather than an 1n:ake shaft. Based on these discussions,
any fault displacement through the ESP does né: appear to impact public
safety. It does not also seem to be a lcrioux threat to operations or
vorker safety unless the fault offsets ara signlficnn:. Fault
displacenents in excess of about 5 cm could possibly pose a threat to

vorkers' safety during ESF operations,

.

o
Ve

The faulting hazard does not merit special de:i;n. provided there is
reasonable assurance that fault displacement in excess of S cm is not
likely to occur during the preclosure period. Liniting the possibility to
less than one chance in 10 during the preclosure pariod is judged to be
adequate to provide such an assurance. However, because of uncertalnties

in our present understanding of how the ESF would perform if subjected to

."iftif“ifJ?fg éiajcr". -
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significant fault displacenent and because of uncertainties in our present
understanding of the local tectonic condiiions. the measure for adequate
assurance {3 made more stringent by an ndditional factor of 10.
Accordingly, faulting hazards need not bc considcred "{n the design of the
ESF (which has a 100 year maintainable’ dc:ign 1ifc) if the annual
probability for exceeding 5 cm of displlcemehc is_novgreacer than
10-%/year. The characteristics of a fault “hat might pose a hazard can
then be expressed as one that has moved during the Quaternary or late
Quaternary at an average rate greater than 5 cm per 10;000 years or

0.005 mm per year,

7.2 Favlting Potential

Evidence of Quaternary displacement has not been identified on any
fault that intersects the ESF or the underiround area of waste storage,
Except for the Ghost Dance fault, recognized offsets of faults within the
repository block do not exceed 5 m (Reference 12, pp.'1-1§7). The GChost
Dance fault, vhich intersects the feposicory block but not the ESF,
displaces Tertiary tuff units by 38 m and has a mapped length of 6 kna
(Reference 12). While evidence for movement on this fault during the
Quacternary period has not been identified.'che possibility cannot be ruled
out from avajilable data. However, it appears unlikely that repearted

movenents during the late Quaternary could haVe gone undetected.

P
RITIY 4

The Chost Dance fault {s an obvious geologié feature, yet its
potential for movement appears to be insignificant as conpared with the
faulting characteristics {dentified above in Section 7.1 to be of primary
concern to the ESF. Uhile the more significant faults that bound Yucca
Mountain to the east and west do not {ntersect the ESF.-théir tates of
movement are closer to the threshold of conc‘rn for the ESF.f'fhc '
Paintbrush Canyon fault appears to have the highest avcrago.face.éf
displacenent during the late Quaternary, about 0.006 mn per year (Reference
12, Table 1-8). The average rate of late Quaternary displacement for the
Vindy Wash fault is estimated to be about 0.0015 ma per year., Siamflar
faults in the proximity of the ESF would have been easily detected as they
displace Tertiary tuff units by 200 n or nore (Reference 12, Table 1-8).
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No faults with evidence of Qu;tefh;ty_novemenc haﬁe been found in the
{mmediate area of the ESF or'in'cha larger area of the repository block.
HMore distant faults that bound Yucca Mountain along the east and west
flanks have moved repeatedl&f&u#;ng the Quaternary period. Significant
movement on these faults appeirg?@nlikeiy during a typical 100-year time
period, and sympathetic displaé?mehc in excess of a few centimeters through
the shaft {s an unlikely respénse to a loEal earthquake. The annual
probabilicy that faulting in excess of a few centimeters will occur in the
ESF shafts i{s judged to be well below 10°% per year. Therefore, faulcing
need not be considered in the design of the ESF.
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INTRODUCTION

Strong ground shaking is primarilj the result of selsmic body waves
that propagate through the earth along ray paths. The ray paths curve or
refract in response to gradual or #brup: changes in materfal velocity. As
fl1lustrated in Figure Al-l, the inherent velocity of materials in the earth
generally increases with depth. This causes the ray paths for cmerging
seisaic waves to steepen as they approach the earth's surface. The
curvature of ray paths {s explained by Snell’s Law which requires a
constant phase velocity in directions that are parallel to the interface of
two different materials as waves pass from one material to the other,.
Snell’s Law {s used to examine the range of Incidence angles to be expected

at the ESF fron local earthquakes,

EARTH PROPERTIES

The velocity structure in the Grencvbazin increases rather dramatically
with depth (Figure Al-1). The a&quge P and S vave velocities for the
Tertiary tuff units at Yucca Mountaln are about 3 kn/s and 1.8 kn/s,
respectively (see Section 6.0). Aﬂt a depth of about 3 km belov mean sea
level, the raspective values have increls;d to about 6.15 km/s and 3.6 kn/s
(Rogers, et al., 1983-References Al-i).' -

This increase of a factor of two or iérq in the velocity of rock with
depth is {ndicative of significant increases in the stiffness and strength
properties of rock with depth. The capacity of rock to support large
tectonic stresses also increases with depth, at le;st to a depth of several
kilometers. Consequently, earthquake rupture of no;c importance to ground
motion hazards originates at a depth of a few kilometers or more. Also,
the relatively large stiffness and strength properties ofnrock at these
depths ars required to efficiently transmit the largest amplitude waves

avay from the Immedlate source ares.

Al-1



®

C3CR 89 004

[
LT T

INCIDENCE ANGLE

A local earthquake of unspecified location is postulated for estimating
the range of Incidence angles :hat.wguld be ixpegtcdlfor the largest
amplitude body vaves. As {llustrated {n Figure Al-2, the analysis uses the

following notatlion:

<
wn
!

Velocity of rock at the source depth responsible for the

largest amplitude waves.

Velocity of rock at the ESF (hpproximately - 1/2 Vq).

<
™
w1
ot}

1

Take off angle at the sourcé. measured from vertical, for

@
(7]
|

body waves enroute to the ESF,
6psr = Incidence angle at the ESF, measured from vertical.

The largest variations in Qeldgﬂsy océur wicth Eepth. For simplicicy,
the earth (s assuned to be comprised of horizontal layers of homogeneous
material, {.e., vertically stratified.:.kepecitious application of Snell’'s
Lav to ray paths passing from one layer to the next indicates that the
horizontal phase velocity would be constant along the entire ray path
(Richter, 1958, Reference Al-2), Equxting ;hqihorizonc:l phase velocity
for waves transmitted at the source with thggé ené;ging at the ESF location

gives:

Vs Vese

Sinds  Sin6

F
The incidence angle at the ESF {s then obtained froa:

v
ESF
SinOESF - Sin6

Vs

< 172
assuming Vg = 2 Vgsp for both P and § waves at the source depth

S

responsible for the predominant earthquake waves was noticed previously,
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Figurs Al-1: Approximate Velocity Structura for the Southern Creat Basin,
after Rogers et al. (1981).
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Flgura Al-2: Depiction of the Ray Path for the Largest Amplitude Waves to
Eserge at the ESF From a Potentlal Earthquake Sourcs.
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° Thus, the largest amplitude body waves are expected to emerge at the ESF
steeper than about 10* from vertical. Intervening heterogeneities and
alternate vave paths are not expected to significantly alcer this

conclusion,
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This appendix summarizes the background information concerning the
prediction equations given in Table A2-1 and used for the prediction of UNE
ground motions. This backgréund information includes discussions on how
the design basis UNE was selected, the data used {n the development of the
equations (including the rationale used in the analysis of the data and the
recomaended prediction equations) and a brief discussion on wave
propagation from a UNE. Additional detail on the development of the
prediction equations may be foun? in References A2-1 chrough A2-3.

Table A2-1: Prediction Equations for Stations on Rock(l)

Mean 1.65 ¢
Cogponent Equation Value Nalye
Vert. Accel. (g) 0,487 w0.491 R-1.792 0.05 0.2
Rad. Accel. (g) 0.239 w0.382 p-1.425 0.03 0.1
Trans. Accel. (g) 0.246 w0.326 g-1.371 0.03 0.1
Vector Accel. (g) M.511 W0.482 g-1.717 0.06 0.2
Vert. Vel. (cm/s) 8.390 w0.679 p-1.684 4 9
Rad. Vel. (cm/3) 6.861 wWO.544 3-1-352 4 12
Trans. Vel. (cam/s) 5.873 w0.458 p-1.208 3 12
Vector Vel. (cm/s) 12.04 w0.628 afi-593 T 10
Vert. Disp. (cm) 1,319 w0.737 p-1.699 1 2
Rad. Disp. (cm) . 1.024 wO0.719 g-1.486 4 3
Trans. Disp. (cm) 0.598 W0.603 p-1.165 ) . 4
Vector Disp. (ca) 2.683 W0.675 R-1.640 1 2

Note 1: The vector values at the 1.65 ¢ level for acceleration, velocity
and displacement are less than the saximun individual component because
(1) the standard deviation for the vector quantities are nuch smaller than
that of the individual components, and (i1) of the round-off effects.

A2-1
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selection of the Design Basis UNE

tocations of present and proposed testing areas vere shown in Figure
3.1. Testing aress in present use are those at Pahute Hesa, Rainier Mesa
and Yucca Flats. Possible future sites havaﬁbeen defined (Reference A2-4)
as they are required in the event that existing sites are consumed. The

two possible future sites of concern are the Buckboard iarea and Mid Valley.

The upper limits on yleld for each of the testing areas have been
defined (Reference A2-S) based on offsite damage with special emphasis on
potential damage in lLas Vegas. These limits are:

Pahute Mesa 1300 kt
Yucca Flats 300 ke
Frenchman's Flat 300 kt
Buckboard Area 750 ke
Mid Valley .

(Note, the yleld limit for Mld Valley‘wa: not specifically addressed
because the geology will restrict yields to well below the other sites.)

Using the information given above, predictions were made for UNEs in
the closest testing area (to the Yucca Mountain) with the highest yleld
limits (Pahute Mesa and Buckboard Area - RQferencc A2-6). The smallest
possible distance between these particular testing areas and Yucca Mountain
were scaled from a2 map at this distance and vas used {n the prediction
equations. The design basis UNE was selected as the UNE which produced the
largest ground motions at Yucca Mountain. This was a 700 kt event in the
Buckboard area at 22.8 kz away (note 700 kt was used instead of 750 kt
because of the small differences in the predicted values and the already
conservativs approach of assuming the closest point for the largest yleld).
Although the yleld limit for Pahute Mesa {s greater, it is sufficiently far
avay that the ground motion at the repository site would be less than that

from the nearest location in the Buckboard area.

A2-2
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Development of the UNE Prediction Equations

The major objectives for the analyses included in References A2-1
through A2-3 vers: (1) to develop ﬁ feglonal prediction model for the
Nevada Test Site alone; and (2) to 1dent1fy and quantify the differences in
ground motion behavior at Yucca Mountain when compared to NTIS. To this

end, data from a number of UNEs were analyzed,

The data set used to dcveiop tho‘pfadiccion equations includes ground
notions recorded from a total of 34 UNES; These events were conducted
between 1966 and 1984, The yleld variation in the data set {s from 80 kt
to 1400 kt (9 UNEs had ylelds > 500 kt; 7 UNEs had yields between 150 and
S00 kt: 18 UNEs had yields between 80 and 150 kt). Ground motion has been
recorded at about 50 different locations. Of these SO locations, ten have
been located in the Yucca Mountain area. Ground motion from a total of
efght of thess events were recorded at Ydéca_ﬁountain stations. This dacta
set vas chosen based on the niedvfor a reagonable variation in yield and
distance (from the source) to op:xin general prediction equations. The
fact that there ars a 11n1;qd'hﬁiber of events recorded at Yucca Mountain
{ncluded in the data set 1s due to the fact that these stations were firsc
installed in only mid 1986. Allvacnts were conducted in the Pahute Mesa
testing area of NTS (see Fig. 3-15. .Station geologies may be placed in two
brcad categories - rock and alluviui:‘ .

The prediction equations that were dcv;loped in References A2-1 and
A2-2 are empirical. The major assumptions made in the development of these
equations are: (1) source geology is considered to be the same;

(2) differences {n travel path geology are ignorad; ana.(3) station geology
differences are accountad for by providing separate equations for rock and
alluviun. 1In addition, the data are assumed to be logn;;maliy distributed
and linearly correlated in a log-log space ({.e., fit with a power curve).
These assumptions and approach ara not original. Past studies (Reference
A2-7) have shown this to be a reasonable approach {n describing the
bebavior of UNE ground moticns. The equations are developed from multiple
linear regressions in vhich yield and distance are considered to be the

A2-3
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independent vari{ables and the groun& motion pirane:or (acceleration,
velocity or displacement) i3 the dependent var{able. The daca wvere
subdivided {nto three major groups (Refaréﬁcd A2-1). Group I included all
data in the data set., Data from knowm Aﬁomalous stations (e.g., NRDS ares,
Rainier Mesa, Climax Stock, etc.)(Reference A2-8) were excluded to form
Group 11. The Group 11l data set was éroup 1T minus the data from the
Tucca Mountain stations available at the time of the analyses. 1In addition
to these three major groups, three subdivisions of these groups were made
based on the station geology. These subdivisioné'uere: - (1) all stations
regardless of geology: ({i) only stations on rock; and ({ii) only stacions

on alluviunm,

The recomnendations from References A2-1 and.A2-2 were to use the Group
I11 equations for the appropriate station geology as tha prediction
equations at NTS. These recommendations were based on the fact that
Inclusion of the anomalous stations would bias the predictions {n an
unfavorable fashion for a procedure that i{s meant to predict general NTS
ground motions. Inclusfon of the Yucca Mountains stations would blas the
predictions to lower yields and greater distances (most UNEs are between 40
and 50 km away from Yucca Mountain).

The recommended prediction equations from References A2-1 and A2-2 were
evaluated in Reference A2-3. This study used all data recorded at Yucca
Mountain stati{ons between nic 41980 and tﬁe end of FY 1986. These events
vere "predicted” with the recommended equations and these predicted values
vere compared to the measured values at Yucca Mountain. Ratios of
measured/predicted ground motions were calculated for each event at each
Yucca Mountain station aﬁd average ratios for each station were determined.
In the analysis of these average station ratios, it was observed that the
predicted values were generally less than those ne::ured: The average
rat{os calculated for each station were always less than the 1l¢ value of
the prediction equation. The individual ratios calculated for each event
at a particular station seldom exceeded the 20 values calculated from the
equations (lo corresponds to the 68% confidence interval for the mean of
all the observations at the site or the 843 nonexcesdance probability level

A2-4
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vhile 20 corresponds to tha 951\ coﬁ{ldenﬁc {nterval or the 98%
nonexceedance probabllity loval);_lThc conclusion of this analysis was that
the prediction equations from References A2-1 and A2-2 provided reasonably
accurats results given the statistics of tha fits, To attempt to correct
for possible site effects with this data set, would {mply a level of
accuracy that does not exist in the data. -

As discussed {n Section 3.0 of the main body of this report, the
predicted ground motions provided for the design of the exploratoery shafe
were specified at the 95% nonexceedance probability level. This
corresponds to 1.65¢. These values are also listed in Table A2-1 with the

equations.

Yave Propsgation fron UNEs

The UNE produces a radlally expanding compressional shock front at che
point of the explosion. As the distance increases froam the source, this
coopressional front is converted to a complex wave train of various selsmic
signals. These signals are the ;osdlt of tactonic releass, rarefactions
from layering in the earth, free surface affects at the ground surface and
naterial anisotroples. At distances of interest to the exploratory shafc,
the primary wave types present in the grounl motions are the body waves and
turface vaves. Body waves are composed of coiprns:ion (P) waves,
horizontally polarized shear vaves (Sp) and the vertically polarized shear
vaves (Sy). Surface waves are composed of Rayleigh and Love waves, The
vave types that carry the nsjority of the cncrgy are the P, Sy and Sy,
wvaves, Because of the depth of the UNE and the rndiil nitute of the
explosion, tho following assumptions are made about which wave types are
responsible for the component acceleration and velocities cbserved at

distances of interest to the exploratory shaft.
-« Peak radial motions are the result of the P wave.

- Peak transverse motions ars the result of the Sy wave,

A2-5
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oL

. Paak vertlcal motions ars the result of the Sy wave.

The peak displacezents observed at thase distancos from a UNE are

associ{ated with the surface waves, .
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APPENDIX A-3: DETERMINATION OF éééjﬂé[#]ﬁé SIEAIN COMBINATION FOR DESIGN

1. Earthouske C 1ctrol Motion .

Horizontal: V = 30 cm/sec a~013¢g
Vertical : V¥V, = 273V 3y = &

2. UNE Control Motion
Hor{zontal: V' = 12 cm/sac =« 0,40 V a2’ « 0.1 g ~0.33 a
Vertlcal : V' = 9 ca/sec = 0.30 V 2! = 0.2 g ~0.67a
Noge 1: All results will be normalized {n terns of V and a,

3. Earthquake incid.n: anglcs betvcon 0¢ (vertical) and 30° (zax{ogun) and
free fleld strains are givcn by Table A3-2 which was derived from Table
Ad-1 using:

Vp = Vy/cos6 Vsy = V/cos6 Ve = v
ap = a,/cosb agy = a/cosd LASH = a
4. UNE incident angles can range fronm 0' _(vertical) to 90° (horizontal).

For 0° < 6 < 45°: Use saze as:unpclons as for Condit{on 3 and Table
A3.2

For 43° < © 5 90°: Use Table A3-3 derived from Table A3-1 using:

, |
Vp = V'/sin @ Vsy = Vy/sin @ VSH -V

These assuxptions are very conservative for 30° < o < 60' 2s they lead to
the folloving vave particle velocities and sccelerations.

53-1
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Table A)-1

(A4 4

Yree Flsld and Bending Strains Dus to Earthyuskes

Fres Fleld Stralns
WYave Banding Stralns
Type
‘:x . ‘zx 7xy 1yz Tuz “b
v 2 v v Ra 2 .
4 (—:2 sin” @ EE cos” @ 0 o (—:2 sin 26 -2—2 3in @ cos” O (in x-x plane)
r r . r cs - .
[ o 4 .
} o
V.v v s ez . o " V.v Ra .
sV c sin @ cos © e sin _O cos © 0 (] _ ¢ cos 260 2 cos” 8 (in x-z2 plane)
] ' r Wa R - [ c: :
R s
v v Ras. .
SH 0 0 Eﬂ sin @ &-'—h- cos @ 0 2 sh cos” 8 (In y-z plane)
'y s c.
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Table A)-2

Pres Field and Banding Stralna In Terma of Cround Motien Control Paramsters for Earthquakss

Fres Field Strains
Yave Sending Strains
T’P. ‘. . .
xx §y ‘xx : 7:7 7y: Tax ‘b
L}
v 2 v ‘ a A o Dt
4 E! ::: o 0 0 c_v 2slne -2—! sin @ cos O (In x-x pluu).
r | 4 C : : Lo .
r .
’ . -,
h 'hcon!‘ l.h"'z '
sV c tno 0 0 T cos e 7 cos” @ (In x-x plane)
[ ] s ¢ -
aj s
: vh vh X 2
SH o .. 0 0 r ain @ g cos ® 0 7 cos ® (In y-z plans)
-~ | ] [] c .
S i a
Note: Thase oupr'u-h;a'-_ Afo valld only for steeply emerging body waves, L.a., 0 = 30° or laess.




cn/sec "g"

' ! ST '
] Vp Vey A (1) Vv (1) _aP &gy a' (1) v (D)
0* 9.0 12.0 120 9.0 0.2 ‘0.1 0.1 0.2
37 11.3 15.0 14,7 12.6 0.25 0.125 0.19 0.23
45° 12,7 17.0 15.6 15.6 0.282 0.141 0.24 0.24
53¢ 15.0 11,3 14.7 12.6 0.125 0.25 0.19 0.23
0°* 12.0 9.0 12.0 9.0 0.1 0.1 0.2

0.2

(1) - Probabilistic combina:ion rule of 1008 to 400 used to generate these

values.

The table above shows that the compdted values of V and & are very

conservative as compared to the design basis UNE values.

AL ap N

excessive conservatism, UNE wiil not’ govern.

Despite thie

Effects of P, Sy, and Sy will be'vectbr.sﬁﬁned using 100%-40%-40%

combination rule based on randon phasing. For instance bending strain

tp due to Sy wave {s 90° to ¢}, from P and Sy wavas.

e

Thus, ¢, =4 e, + 0.6 ¢, )2+ 0.6 ¢ 2, ete,
b \/bP | bey bey :.

Designer is concerned with total axial strain and eicher maxinum hoop
strain or maxioun hoop stress,

a) Elastic computed maximun hoop stress o} at unlined opening will
serve as a neasure of hoop effects,

b) Total axial strain, ¢,, is given by:

Al-4



tg = C22 + thp

¢) Earthquake and UNE incldenc Angles and component conbinations
vhich maximize op and ta musc be determined.

7. [RProperties Used:
Poisson's Ratio: v « 0.19 (Results inscnsitive for G.13 < v g 0.24)
Wave Speed
Ratios: Cp/Cg = 1.62. (Results insensitive £or 1.53 < Cp/Cs <
1 71) AR
Shear Wave
Spead: Cs > 800 n/sec :
Shafc Radius: RE5nm
References
Ad-1l, Timoshenko, S. and Coodlcr. J. N 'Thcory of Elasticity,” McCraw-
Hill Publication, 1951 o '
Table A3-3
Wave
Type Cxx ezz Sy g b
' A\ conze 'R ;' 2
P c sin® - sine 0 :f =5 cos e (x-z plane)
P 2 c Lo
P
v v! R'.a'~ "20338
v v ' v R
sV C cc18 T cos® 0 (x-z plane)
. 2 . .
s s c sing .-
3 e
SH 0 0 Esine R af cosze (y- 1
cs C2 y-z plane)
s

LAY
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ELASTIC HOOP STRESS FOR UNLINED OPENING -

Eree Fleld: (ox/G) = 2exx + (A/G)(txx + ‘zz)
(oy/C) = (3/G) Lexx + tzz) S -+ Lame’'s Equation
(rxy/G) = Txy , ' (Refarencs A3-1)

Principal Stresses 9y 4" B ':

‘. (01.3/6) -, + (}/G)(t I

Maxigum Hoop Stress: (ah/G) -3 (al/c) . (03/0) -« Kirsch's Equation
(Reference A3-1l)

2
L0, /20) = e+ (A/C) (e, + €y, + 2 |¢xx + 7xy2 Equ. 1

2v 1 _2(0.19)

wvhere (1/C) = :
1-2v . 1-2(0.19)

= 0.61 for v = 0.19

Note 2: For both earthquake and UNE, incident angle, and component
coombination vhich maximizes (on/2G) will maxinmfze hoop effects
on shaft B

o

Note 3: Normalize all results in terms Bf E; :

o<

Axial Scrain: ¢4 = €¢z2 + ¢p

Ra
Normalize &y by tpy ~ [ E—i ]
s

- )+ (35 329

CBNJ \tN
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For R < 5 m and Cg 2 800 m/s.-{.;

. (5_3(0.3g) (980 co/secly)
(‘w/‘n) - — < , ~ 0.061
VCs 30 cn/sec (800 cm/sec)

R (‘a/‘N) s (tzz/‘N) + 0:061 (tb/éBN) Equ. 2

Note 4: Axial effects on shafc will be maximized when (ca/cy) maximized

FOR EARTHOUAKE CONTROL HOTION
*
8 =0 txx/CN  tzz/e¢N  Axy/eN tb/tnn( ) on/26eN  ca/eN
P 0 . 0.4 -0 0
sv o o 0o 1.0
sv . o0 0 0 1.0
1004P+408 (Sy+Sy) O - 0.41 0 0.57 0.25 0.4t
10035 +40% (P+Sy) 0. 0.16 0 1.08 0.10 0.23
1004S+401 (P4S+) 0 - F0.167 0 1.08 0.10 0.23
g = 30° ;i
P 0.12  0.36 0 0.16
sV 0.50  0.50 0 0,75
SH 0 0 0.50 . 0.75
1000 P + 40% (Sy+Sy) 0.32  0.56  0.20 0,55 0.6l 0.59
1008 Sy + 40A(P+Sy) 0.55  0.64  0.20  0.87 . . 2.45¢%  0.69%*
1008 Sy + LOA(P+Sy) 0.25  0.3&  0.50  0.83 1.73 0.39

*Vectorially coabined per Condition 5.

+*Controls

Ad-7



Q-Q.

sV
SH

Q-L:‘

sV
SH

txx/ N

(xx/tN

0.09
.24

o

o

.19
.28
.13

o o

exx/ N

0.08
0.28
0

0.19
0.31
0.14

1 = 100%
2 = 100%

1 = 100y
tzz/ N

0.19

0.19
0.08
0.08

tzz/tN

0.15
0.24
0

0.25
0.30
0.16

tzz/tN

0.08
0.28
0

0.19
0.31
0.14

P+ 40s (Sy + S
Sy + 408 (P + 5

S + 40V (2 +

lxy}‘NlA

Axy/ N

N
0. .~
e

543
[OSHER

0.24
0.10
0.10
0.24
Axy/ €N
0
0.28
0.11

0.11
0.28

Al-8

ep/eN

0.33
0.33

0.36
0.36

¢b/ BN

0.12
0.21
0.21

0.13
0.17
0.17

o/2Gey

0.86
1.35*
0.94

ca/eN

0.19
0.10
0.10

ta/cN



th/epN oh/2Gey  cq/eN

P 0.20 _ 0.05
sv  0.18 0.18- . 0 ~0.18
SH 0 0. . . F 032 012
1 0.27 0.18° .- 0.13 .. 1.14 .-
2 0.26 0.22  0.13 .- .. ..
3 0.15 0.12 -~ 0.32 . .- 1.02 .
= 90° txx/tN €22/tN Axy/eN e/ cpN oh/26eny ca/cty
P ©0.25 6 . 0 0
sv 0 ' 0 0 0
SH 0 ' 0 0.40
1 0.25 = 0 0.16 0 -  1.00
2 - ‘ B ot - 0
3 0.10 o 7, 0.40 0 0.99 0
*Controls

--By observation, this cannot control; 30 not computed.

T bW “

R i
. N

1. Earthquake Control Motion, with 6 = 30°
and a conmbination of Cdntrols
1008 Sy + 408 (P + SK) -

For this case, op/26cy = 2.45 and

cg/ey < 0,64




, for 1008 Sy + 408 (B + Sy)

.(0.55 * value for.earthquake control

/ey - 0.32 = k9;46 *_vilué for earthquake control
_ﬁocion).
3. Need to double UNE Control Hd;ion'for'UNE to govern.:

-
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2. ESF ECR 013.

Responsible Organization Date J//Z /s
CCB Secretary P C. Merkley _ . Date RI/3/PE
Approval: Project Manager, WMPO‘S’C- P. Geriz -G : v Date /z/j/é
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Hichael E. Spaeth H Route

Technical Project Officer ' e . .
for NNVWSI _ ‘ _ Copies
ATTN: Phil Merkley
Science Applications
International Corporation

Sulte 407
101 Convention Center Drive.

Las Vegas, NV 89109

PROPOSED CHANGES TO TRE EXPLORATORY SHAFT FACILITY SUBSYSTéH DESIGN REQUIREKENTS
DOCUMENT (SDRD) ENGINEERING CHANGE REQUESTS (ECRs) 010 through 027

LTS}

The Chairman of the Interface Control Vorking Group approved the subject

ECRs on July 8, 1988. The coﬁtents of these ECRs change the information

egb contained in various sections of the SDRD under the formal Project Baseline

Process. Send all holders of the SDRD controlled coples of this information.
.. '_ w&qb" .

If you have any questions, please feel free to contact Dennis H. Irby at

794-7932.

b
Ledter P. Skousen, Chief

\\kg\Technology Development and
Engineering Branch .

WHPO:DRI-2970 Vaste Management Project Office

Enclosure:
Approved ECRs 010 through 027

. * iereived I Corfiguration SAIC/T&MSS

wanagsment g: vision
JUL 21 1988

& JU 22 1988
~ - CCF RECEIVED
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MNultiple Addressees L a2-

cc v/o encls

V. J. Cassella, BQ (RV-123) FORS
Dean Stucker, HQ (RV-223) FORS
G. K. Besll, SAIC, Las Vegas, NV
M. C. Brake, SAIC, Las Vegas, NV
R. R. Reust, SAIC, Las Vegas, NV
John Nimmo, SAIC, Las Vegas, NV
S. H. Klein, SAIC, Las Vegasz, NV
V. E. Narrovs, SAIC, Las Vegas, NV
James Blaylock, WXPO, NV

E. L. Vilnot. VHPO' NV

JUL 20 lodd



+%: GSCR ——_'89 " 005
N ESF ENGINEERING CHANGE REQUEST
= . ESF11.FMB-12/21
ECR NO. U E PAGE l or |
SECTION 1. 10 BE COMPLETED BY PARTICIPANT REQUESTING CHANGE
QA LEVEL N/A . PARTICIPANT SZIC/ ,
SOURCE ESF SDRD -~ - 671078
WBS DESIGNATION T.7:5 ORIGINATOR
TITLE 1.7.6.J Surtace facilicties . REV, NO._1I lﬁlé TZ/18/87

DESCRIPTION OF CHANGE

In the ESF SDRD, 1.2.6.3 Surface Facilities Functional Requirements A/E bullding
(Area 25) (page 3-2) delete all {nformation under " A/E Building (Area 25)."

SEE CONTINUATION PAGE
BASIS FOR CHANGE These facilitles are no longer under the jurisdiction of the ES

//// o OEE CONTINUATION PAG

PARTICIP ESF | SENTA OR PARTIC!
QA REPM OATE_ & fec /o2 W gyl

SECTION Mé\_‘VG CHAIRMAN ACTION NOT APPLICABLE

1. PROCEED WITH ECR EVALUATION _—_YES _~'NO SCOPE CHANGE ___YES____NO
2. PROCEED WITH WORK YES T""NO CONSTRUCTION WIFAZT ___VES
3. TOTAL COSTS . AOM BUDGET  PROJECTED
(incroess/decresse) ENGINEERING
CONSTRUCTION
—___NOT APPLICABLE  TOTALS
4. SCHEDULNG WPACT ____NOT APPLICABLE
ENGINEERING wE
CONSTRUCTION —__———WE
5. PROCEED WITH DETAL ENGINEERING YES ___NO
PROCEED WITH DETAIL ESTIMATE YES —NO
8. FUNDING:
—— NOT APPLICABLE _/_NOT FUNDED, PROVECTED OMY ./ e/oa
____CHANGE ORDER  ____SPECIAL STUDES

ICWG CHAIRMAN/BATE

7. APPROVED ] ‘ 5/ 5/:
: ICWGQ CHAlRMAN/éATE
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PROPOSED MODIFICATION -~ -~~~ Rev. 5

1.2.6.3 SURFACE FACILITIES |

Subparts are: 3.1 " Ventilation System R
3.2 Test'Support Facilities .~ -
3.3 Trailer Spaces ... :

3.4 . Parking Areas ~ =
35 Matenals Slorage Facllmes
3.6 Shop “Fi.iie
3.7 Warehouse .'

3.8 Trailers -

3.9 AXE Building (Area 25)

3 1

0 Commumcatnons/Data Building

Pt b Pt bt Bt Pud Bud bbb P

Definition of Subsy.‘s-tem Elements

The surface facilities sysler% and subsystem includes all the facilities, systems. and services
for the surface buildings and trailers that are required for the support of ESF operations and in
situ site characterization. o

: ‘;;;.n.

The designs shall be in accordance with: gLy }‘.-
. sl - e

T ey

1. DOE 6430.1

In addition, see Section 1.2.6.0, Applicable Regula'ﬁ‘céqs. Codes, and Specifications.

Functional Requirements

1. Provide buildings and supporting equipment for the following fuﬁctions:

a. Ventilation system
b. Test support facilities
1) Test apparatus assembly pad
c. Trailer spaces o
d. Parkmg areas
Surface mobile cqunpment it
Personnel parking




CSCA __'89 005"
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3) Vlsltor parkmg
e Materials storage facllmes
f. Shop :
g Warehouse _
h. Trailers ‘ '
Offices for Principal Invcstlgators (Pls)
Offices for site security .. - -
Ofhces for site operations staff - -
Offices for site administration and trammg
Offices for Quality Assurance .
Offices for support of shaft and facuhty constructxon _
Laboratories, ete, ¥ 7siay T v
Change trailers L I
First aid trailer i '
10) Test support trailer
11) NRC and State offices
i. A&E building g\rea 25)
DELETE
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
DELETED
J- Commumcatlons and data buﬂdmg
Computer/control system - .
Data acquisition (IDS) % -
3 Communications cqurpmen:

OO O UY Bt A e

WO 00~ OvUN In L N =

2. Provide air quality momtormg Y.

3. Provide water quality momtonng (mcludmg the physlcal chemical, and biological
characteristics of ESF wastewater, the receiving water body and any other water
bodies that could be affected by ESF operatlons%

4. Provide dust control and/or collection facﬂmes

5. Provide for the detection of and protectlon from flrcs and explosions.

6. Provide onsite transportation facnlmes for eqmpment. materials, and rock.

Performance Criteria
1. The surface facilities shall meet the operauonal requnrements of the users.

2. The surface facilities shall be desngned and constructed for a » nominal 5 -year life,
unless otherwise noted.




CSCR ——89 005
PROPOSED MODIFICA] ('

3 The surface facilities and theu locauons shall (a) facdltate the flow of material and
personnel within the ESF site and (b) provide adequate ESF site secunty, including
controlled access and emergency tesponse '

Rev. ¢

4 The facilities shall be complete wnh Hemng Ventilation and Air Conditioning (HVAC).}
compressed air, plumbing and sanitary facilities, lighting, communications, and fire
protection systems, as appropm!e for the m!cnded use.

5. Surface facilities shall combme functlons when the combmatlons are cost effective.

6. The surface facilities shall be located away from potential dust generating areas to
the extent practicable.

Interface Control Requirements =~ ...

See Section 1.2.6.0, Interface Contgql_Béquirements.' :

Constraints

1. The general layout of the surface facnllues shall bc desxgncd to minimize disturbance
to the existing area, SRR

LR T :

2. Tothe extent practicable and econ'omica!. modular. relocatable, or portable structures
shall be considered for surface facilities.

3. To the extent practicable and consistent with procurement regulations, consideration
of surplus government equipment shall be glven to fulfill the requirements for the
surface facilities and equipment. * s

4\. x t

4. Each inhabited structure shall have rest rooms, water heaung. space heating. and air

conditioning. as required for the intended use. . .

<Y

Assumptions

None.
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1.2.6.3 SU.REAC,,E_. FACILITIES

Ventnlmon System
Test Support Facilities
Trailer Spaces

Parking Areas

Subparts are: 1

2

3

A4 .

.5 - Materials Storage Facilities
.6

g

8

9

d

NMNNNNNMMM

Shop
Warehouse
s Trailers <
"ALE Bunldmg (Area 25)
0. Commumcwons/Data Bu:ldmg

Hl—lHHHHHHHl-l
mooso-osmoosouo ;
wwuuwwuuww .’

Definition of Subsystem Elevrﬁents

The surface facilities system and subsystem includes all the facilities, systems, and services
for the surface buildings and tmlers that are requ:red for the support of ESF operations and in
situ site characterization. ’ A |

Applicable Regulations, _C.'(:ides, and Specifications

The designs shall be in accordance with:
Fgte

1. DOE 6430.1 T e

¥
‘ 'JJ a,.r_

In addition, see Section 1.2.6.0, Apphcable Regulatlons. Codes, and Specifications.

m o

Functional Requirements,

1. Provide buildings’and supporting equipment for the fo'l!gw?_n;Afunctions:

. Ventilation system
. Test support facilities
1) Test apparatus assembly pad
Trailer spaces
. Parkin; areas
Surface mobile equipment
2) Personnel parking
3) Visitor parking
Matcmls storage facilities
Shop S e
. Warehouse CopatETAE
. Trailers I

L

loalt

o

Toa 0

31
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Offices for Principal Irfvestlgatorl (PI:)

Offices for site security ©

Offices for site operations staﬁ

Offices for site administration and tmmn‘

Ofhices for Quality Assurance

Offices for support of shaft and factllty construction

Laboratories, ete. .

Change trailers - ..

First aid trailer i
10) Test support trailer <
11) NRC and State oﬁ"ce:

i. ALE building (Area 25) -

Administration -

Visitors

Training

Engincering staff

Security

Labs (as required)

Sleeping quarters (as reqmred)

Offices for Pls .

NRC and State offices - _

j. Communications and data building
1 Computer/control system -

Data acquisition (IDS)

Communications equipment

[V - S NN W N NN NN

OO ~JON N It RS s

2. Provide air quality momtonn;

3. Provide water quality momtormg (mcludm; the physical, chemical, and biological
characteristics of ESF wastewater, the receiving water body, and any other water
bodies that could be affected by ESF oper:tnon:%

4. Provide dust control and/or collectlon fac:lmes -

5. Provide for the detection of and protecuon from fires and explosions.

6. Provide onsite transportation facilities for equipment, materials, and rock.

Performance Criteria

1. The surface facilities shall meet the operational requirements of the users.

2. The surface facilities shall be designed and constructed for a nominal 5-year life,
unless otherwise noted. .

3. The surface facilities and their locations shall (a) facilitate the flow of material and

personnel within the ESF site and (b) provide adequate ESF site security, including
controlled access and emergency response.

4. The facilities shall be complete with  Heating Ventllmon and Air Conditioning (HVAC).
compressed air, plumbing and sanitary facilities, lighting, communications, and fire
protection systems, as appropriate for the intended use.

3.2



E}(ISTING

Rey. 1
5. Surface facilities shall combme funchons when the combinations are cost effective.

6. The surface facilities shall be Iocated away from potenml dust generating areas to
the extent practicable. .

Interface Control Requirements ..

i
LU

See Section 1.2.6.0, Interface Control Requirements.

Constraints

1. The general layout of the surface facllmes shaﬂ be dengned to minimize disturbance
to the existing area. S 1\’_‘; Tt

2. To the extent practicable and economlcal modular relocatable, or portable structures
shall be considered for surface facilities.

3. To the extent prachcable and consistent mth [procurement regulations, consideration
of surplus government equnpment shall be glven to fulfill the requirements for the
surface facilities and eqmpment. O

4. Each inhabited structure shall have rest 1 rooms, water heatmg space heating, and air
conditioning, as required for the mtendcd use,

,: _,..'
PR

Assumptions

None.
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R\ s.J COST/SCHEDULE CHANGE REOUEST (C/SCR) 8:67
é;‘ange to. Organization: O(ngunatorz L Origination Date.

89.006 SAIC M. E. Spaeth 11/15/88

Title: ' S
Revise the Exploratory Shaft Facility (ESF) Subsystem
Dcsign Requirezents Document (SDRD) NY0-309 in Accordance -
with the Approved ESF Engineering Chaqge_ﬂgquest (ECR) 014

Explanation & Reason for Change:

WBS: 1.2.6.1.1.T7

CHANGE: See the attached ESF ECR 014

REASON: See the "Basis for Change" on ESF ECR 014

COST IMPACT: None

SCHEDULE IMPACT: \None »

ATTACHMENTS: 1. Letter, L. P. Skousen to M. E. Spaeth,
July 20, 1988, Proposed Changes to the
Exploratory Shaft Facility Subsystem
Design Requirements Document (SDRD)
Engineering Change Requests (ECRs) 010
through 027, Ly e

2. ESF ECR 014.

Responsible Organization _¥- E. Spaeth Miﬁ” Date ///"/%

CCB Secretary P C. Yerkley ZA o Date /2/j/fj’
f-pproval Project Manager, WMPOQIC P Gert Date 27

———————
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BASELINE CHANGE ZVALUATICH STIMARY

Baseline Change: Revise ESF SDRD in 'aq';:o'rd.ance with .

approved ESF-ECR 0l4.

C/SCR Mo:
89/006

Surmary cf Fecczsended Actions:

-----

.....

TEMES

RCSE EGD PEOC QA  MIGS SEEI SZic

Concurzence D

Csonzuzreace with Condizions [:]

Yon Congcursance , D

O
O
O

ooDoa
Sululal=
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[
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FOMIN

o peccrmmendaticn , 1
Comment Summary Evaluatisne

Impact Analyses:

»b%pc,(z/z

CC3 Secretazy P. C. Merklev

Page

) E Date ,‘2]/2./3]
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Department of Energy
Nevada Operations Oﬂnce L .
P O. Box 98518 it ‘{;r;ﬁ‘
Las V°9as NV 89193 es:a ' -

 RECEIVED
JULZMQBB | M. E. SPAETH

MRS R YTV |
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Hichael E. Spaeth M o W Route W Xﬂ
Technical Project Officer R S .

for NNVSI SRER Copies
ATTN: Phil Herkley
Science Applications

International Corporation
Suite 407

101 Convention Center Drive
Las Vegas, NV 89109

PROPOSED CHANGES TO THE EXPLORATORY SHAFT PACILITY SUBSYSTEHM DESIGN REQUIREMENTS
DOCUHMENT (SDRD) ENGINEERING CHANGE REQUESTS (ECR:) 010 through 027

The Chairman of the Interface Control Vorking Group approved the subject
ECRs on July 8, 1988. The contents_of these ECRs change th~ information
contained in various sections of tﬁe SDRD under the formal Project Baseline
Process. Send all holders of the SDRD controlled copies of this information.

If you have any questions, please feel free to contact Dcnnis H. Irby at

LT

794-7932. ”‘ s

e
e LA

\?22:“;——_§<F-733LLN»--»-
Lester P. Skousen, Chief

\\qz\Technology Development and
Engineering Branch

VHPO:DRI-2970 ) Vaste Hanagement Project Office

Enclosure:
Approved ECRs 010 through 027

* tereived In Confiqy - SAIC/T&MSS
idanage ment uﬁ.&%ﬁ"“ .

JUL 21 1988
Jtur 221988
CCF RECEIVED
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V. J. Cassella, BQ (RW-123) PORS
Dean Stucker, HQ (RV-223) FORS e
G. XK. Beall, SAIC, Las Vegas, NV

H. C. Brake, SAIC, Las Vegas, NV "
R. R. Reust, SAIC, Las Vegas, NV .~ '
John Nimmo, SAIC, Las Vegas, NV o
S. H. Klein, SAIC, Las Vegas, NV

V. E. Narrovs, SAIC, Las Vegas, NV
James Blaylock, WNPO, NV

E. L. ¥ilmot, VHPO, NV
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1)
o) ESF ENGINEERING CHANGE REQUEST o1 FMB12
ECR NO. 01% R PAGE 1 or !

SECTION 1. TO BE COMPLETED B8Y PA.RTClPANT REOUESTING CHANGE

QA LEVEL N/A "I PARTICIPANT SAIC
SOURCE ESF SDRD DATE 6/10/88
DESIGNATION 2 6 ORIGINATOR g3 1r

&mwu_mmxm_ REV. NO._| DATE__12/18/87
DESCRIPTION OF CHANGE ~(Area

In the ESF SDRD delete the entire section 1.2,6.3.9 A/E Building (Area 25)
(pages 3.9-1 and 3.9-2).

: SEE_CONTINUATION PAGE
BASIS FOR CHANGE The facilities are no longer under the jurisdiction of. the ESF.

u‘/\ : D /) SEE CONTINUATION PAGE
PARTIC . ESF I OR PARTICIPANT
QA nsrm DATE S fec /&> mmm 0 o
SECTION 2.9CWG CHAIRMAN ACTION NOT APPLICABLE
1. PROCEED WITH ECR EVALUATION +~ YES NO SCOPE CHANGE YES
2. PROCEED WITH WORK YES NO CONSTRUCTION IMPACT W—:s !
3. TOTAL COSTS ROM - BUOGET PROJECTED
(increese/decresse) ENGINEERING
NOT APPLICABLE TOTALS
4, SCHEDUUNG BMPACT ___ _NOT APPLICABLE
ENGINEERING
CONSTRUCTION _—WVEEK
5.  PROCEED WITH DETAN ENGINEERING YES NO
PROCEED WITH DETAIL ESTIMATE YES NO
8. FUNDING: _
___NOT APPLICABLE _*¥ _NOT FUNDED, PROJECTED ON
i )--—« L. Y by
____ CHANGE ORDER SPECIAL STUDIES

ICWG CHAIRMANDATE

7. APPROVED | ‘3‘——: s 7/?/"

ICWG CHAIRMAN/DATE
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12.63.9 A&E BUILDING}(AREA 25)

Section Deleted

3.91

Ré.o' L]




e ' Rev. 1
1.2.6.3.9 A&E BUILDING (AREA 25)

P L
L

Definition of Subsyster.n': Elements

The Administrative and Engineering (A& '_) bmldmg mclude: all the facilities for the support
functions that are required to support the ESF construction and operations. As a minimum,
this includes: offices and administrative support facilities; the facilities and systems for storing.
preserving, and retrieving of ESF information and documents during the design, construction.
and testing phases of the facility; the facilities and systems for personnel training; the facilities
and systems for visitors: and the facilities and ystems for showers and 2 change room.

‘Functional Requirements

The ALE building shall provide support for personnel and services during the ESF con-

struction, and operation for the site characterization program. This facility shall accommodate
the following types of activities and semces L

Administrative services L o
Multipurpose conference, mlmng. and vmtor sarea
Engineering services
Testing support services (pcrsonne! cff' ces)
Industrial safety :
Environmental health and safety
Laboratory
Required on site administrative, enwronmenta! and safety records
Tmmng Al
. Visitors orientation and processm;

SVENOUEWN

Performance Criteria

1. A&E building facilities shall have space, supportm; equipment, and furniture as nec-

essary and appropriate to :atlsfy the needs of ES operatlons and underground site
characterization.

2. Space and facilities shall support the training, certrﬁcmon. and requalification of
operation and supervisory personnel, .

3. During ESF construction and testing, visitor facilities shall be available, The facilities.

shall support a minimum of 50 visitors on the surface and 10 visitors underground at
any one time. :

4. A multi-purpose room which will seat a minimum of 50 people shall be provided as

part of the administrative area, Thu room shall be used for mine training, visitors,
and conferences.
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S Constraints

None.

Assumptions

None.

3.9-2
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BN COST/SCHEDULE CHANGE REQUEST (C/SCR) o:87

C“hange 0. Orgamzatlon R Ongmator : Orlgmatnon Cate:
89/007 SAIC . E. s;'mth ' 11/15/88

Title:

Revise the Exploratory Shaft Facility (ESF’ Subsysten
Design Requirements Docuzent (SDRD) NY0-309 in Accordance
with the Approved ESF Engineering Changenﬂequqsp_(ECR) 015 .

Explanation & Reason for Change:

¥BS: 1.2.6.1.1.7

CHANGE:

See the attached ESF ECR 015.

REASON:

See the "Basis for Change

COST IMPACT:

None

* on ESF ECR 015,

SCHEDULE IMPACT: None

Letter, L. P. Skousen to M. E. Spaeth,
July 20, 1988, Proposed Changes to the
Exploratory Shaft Facility Subsystenm
Design Requirements Docupent (SDRD)
Engineering Change Requests (ECRs) 010
through 027. - ‘

ATTACHMENTS: 1.

2. ESF ECR 015.

7/%4)/4 2’1/” Date //éz’/é'/

Date /2//3/ (fd

Date %&

| Responsible Organization _¥. E. Spaath
CCB Secretary P+ C. Merkley M’f
Approval: Project Manager, WMPO¥/C. P. Gert.
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Department of Energy =
Nevada Operations Office -
P. O. Box 98518 A
Las Vegas, NV 89193-3518 . -

\

JUL201988 ..., RECEIVED

u‘.:'l\t) .

M. E. SPAETH

- e I{)' JUL 211928 o
Michael E. Sputhé—" : ' W Route MLC? ’X

nical Project Officer : .

ATTN: Phil Herkley

Science Applications
International Corporation

Suite 407

101 Convention Center Drive

Las Vegas, NV 89109

PROPOSED CHANGES TO THE EXPLORATORY SHAFT FACILITY SUBSYSTEX DESIGN REQUIREMENTS
DOCUHENT (SDRD) ENGINEERING CHANGE REQUESTS (ECRs) 010 through 027

The Chairman of thq'Interface Copirbl Vorking Group approved the subject
ECRs on July 8, 1988. Tﬁe cont§;§§;§£:tﬁeﬁe'gcxs chaﬁge tﬁé 1n£ofmation
ﬂi’ contained in various sections of Eﬂe SD#D unéerltﬁéufornal Project Baseline
Process. Send all holders of the_SDRDh;ontrolled coples of this information.
I1f you have any questions; piease feel fg?ésto contact Dennis H. Irby at

794-7932. -

\§§;::;_;.$Skousen,'Chief

\q\‘rechnology Development and
Engineering Branch

WKPO:DHI-2970 Vaste Hanagement Project Office

Enclosure!
Approved ECRs 010 through 027

+ itareived In Configurati SAIC/T&MSS
Aanagement Digieion

- . JuL 21 1988
@ Jut 22 1988
T CCF RECEIVED
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ce v/o enclt

V. J. Cassella, HQ (R¥W-123) FORS
Dean Stucker, HQ (RV-223) FORS
G. K. Beall, SAIC, Las Vegas, NV
K. C. Brake, SAIC, Las Vegas, NV
R. R. Reust, SAIC, Las Vegas, NV
John Nimmo, SAIC, Las Vegas, NV
S. H. Klein, SAIC, Las Vegas, NV
V. E. Narrovs, SAIC, Las Vegas, NV
James Blaylock, VMPO, NV

E. L. ¥ilmot, WHPO, NV
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nCD ESF ENGINEE_RING CHANGE REQUEST

EF11.FMB-12/21

ECA HO. 015 g umiotoess ope - PAGE L of_l
SECTION 1. TO BE COMPLETED 8Y PART)CIPANTREOUESTING CHANGE
P QA LEVEL N/A T PARTICIPANT - _SAIC
SOURCE ESF SDRD - DATE 571U/ 88
WBS DESIGNATION 1.2.0.0 : ORIGINATOR _SAIC

Wmumry REY. NO._1 DATE_ " 15/18/87
DESCRIPTION OF CHANGE att Pacilicy

In the ESF SORD 1.2.6.0, General Exploratory Shaft Facility, Applicable Regulations,
Codes, and Specifications (page 0=-1), change "The latest edftion or revision of 3

of October 1, 1987, 19 to he napd.”

to "Except for the 12/25/87 Draft Department of Energy Order DOE 6430,1A, the latest

ed{tion or revision of a regulation, code or standard in effect as of October |, 1987
13 to be used."”

SEE_CONTINUATION PAGE

IBASIS FOR CHANGE Lester P. Skousen letter dated March 23, 1988.

77 7777 s coromumnon race

PARTICIPANT% , ESF | OR !ZA ICcIp
QA REP s DATE d  TPO TE 424&

@

SECTION 2. ICWG CHAIRMAN ACTION NOT APPLICABLE
1. PROCEED ECR EVALUATION _—YES NO SCOPE CHANGE YES NO
2. PROCEED WITH WORK YES NO CONSTRUCTION IMFACT _ — YES |
3. TOTAL COSTS ROM BUDGET PROJECTED
(increase/decreass) ENGINEERING
NOT APPLICABLE TOTALS
4. SCHEDUUNG MPACT _____NOT APPLICABLE :
ENGINEERING WEE}
CONSTRUCTION —______ WEEF
5. PROCEED WITH DETAIL ENGINEERING YES NO
PROCEED WITH DETAXL ESTIMATE —_YES NO
6. FUNDING: : :
NOT APPLICABLE __*__NOT FUNDED, PROJECTED ONLY ). my/%g
@ _____CHANGE ORDER  ____ SPECIAL STUDIES ICWG CHAIRMANDATE
7. APPROVED

o X ot TY

ICWG CHAIRMAN/OATE
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Subparts are:
Utllltles '
“Surface Facuhtles

.5 .Second Shaft
Underground Excavations
Underground Utility Systems

1.2.6.1

1.2.6.2°

1.2.6.3

1.2.6.4 . First Shaft .
1.2.6.5

1.2.6.6

1.2.6.7

1.2.6.8 ..Underground Tests

The Exploratory Shaft Facility (ESF) s deﬁned by those systems subsystems and compo-
nents used for in situ site characterization and performance confirmation testing of a candidate
site for a repository. The ESF is defined as the surface and underground facilities %mcludmg shafts
and connecting drifts) and supporting systems required to support site characterization testing
at depth. (See Appendlx A, Sketches 3 4, and 5 )

s
,.~n< .
ey

i\ :3.. ’

Applicable Regulatmns, Codes, and Specmcatlons

«m;@. o

a0

It is the responsibility of the Archltect Engmeer (A E) to ldentlfy which specific regulations.
codes, and standards apply from the regulations, orders, codes, and specifications listed in this
document. Citations can be found in each section of this document as app||cab|e Specific
citations for the applicable regulations, codes, and specifications can be found in the ESF Basis for
Design Documents. Appendix E contains a listing of some acditional commonly used regulations,
codes, and standards. Except for the 12/25/87 Draft Department of Energy Order DOE 6430.1A,
the latest edition or revison of a regulation, code of standard in effect as of October 1. 1987, is
to be used. In the event of conflicting requirements, the most stringent shall be applied. The
Director of the Waste Management Project Office (WMPO) or hls designee, shall be requested
in writing to approve or obtain any reqmred waivers.

Functional Requirements

1. Support in situ site charactenzatlon for the Mmed Geologlc Dnsposal System and
provide testing facilities for in situ site characterization as required by DOE/OGR
milestones and the Site Characterization Plan. .

2. Provide an ESF whose permanent items can be incorporated into the repository
and which can be used to support phase | repository construction. Those items,
listed below, are the ESF permanent systems, structures, and components that shall
be designed. procured, and constructed to be mcorporated into the repository. The

o dig, el n




PROPOSED MODIFICATION
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permanent items must be desugned to have a mamtamable life and quality as specified

for the repository. - :

a. Underground Opemng( ) pace created by mlmng or drilling, including those
zones wrthm the rock altered by that process.’ :

,,'__ _,, \ .‘i

b. Shaft Lrner(s) — all components placed between the inside limits of the shaft
and the accessible extent of the underground opemng

. Ground Support — any means used to relnforce rock and/or control the move-
ment of rock except for removable or replaceable hardware

C el len ?’t‘,.
-

3. Provide a suitable locatlon for ln srtu snte charactenzatlon.~

4. Provide equipment and facrhtles f nsu ng a s 'fe healthful and productive working

environment,
5. Prov:de the facrlmes to alert on. slte personnel of possrbly dangerous situations.

6. Provrde desrgn and construction methods that will demonstrate licensability and con-
structability for the candndate reposrtory

Performance Criter_‘iza."""’ ’

1. The ESF shall be desrgned to support srte charactenzatron by providing facilities to
meet the needs of in situ site character:zatlon testing.

2. Underground openings shall be developed to meet the needs of in situ site characteri.
zation, including basic needs for the initially planned tests. Additionally an allowance
for uncertainties for the test area’ needs at.the main test level has been set at 100
percent: i.e., all major systems for ventilation,  utilities, emergency egress, rock han.
dling, personnel support, and others shall be analyzed to determine the need for and
the impact associated with this uncertainty allowance. If it can be demonstrated that
critical parts of the allowance would require excessive costs, schedule, test disruption,
or other program impacts to design, procurement, and/or construction later (after
the basic test plan needs are completed), consideration shall be given to designing.
procuring, and/or constructing these critical items as part of the initial facility. The
uncertainty allowance for each of the major ESF systems shall be determined by an

analysis of the following systemr : e ‘“
. t .
Description .~ ... . Uncertamty Allowance

Underground test areaat =~ . 100 percent .
the main test level .

Systems ' : ‘

- Site DETERMINED BY ANALYSES

- Utilities IN THE TITLE | DESIGN

- Surface facilities - PHASE

- First shaft .
. Second shaft <<~
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11.

12.

13.

Rev.

lo,

- Underground utrhty systems’>
- Underground tests .

Specific allowances for each major system shall be |dent|f'ed and incorporated prior
to the start of Title I} deslgn (detalled desrgn) .

. in situ and in-shaft testing shall satlsfy the requxrements of the DOE/OGR milestones

and the Site Charactenzatron Plan (SCP)

. Those ESF structures, systems. and components that are mcorporated into the repos-

itory shall be designed and constructed to meet the requirements of 10 CFR Part 60.
Compliance with the requrrements of 10 CFR Part 60 will be demonstrated in the
license application. - ek .

ESF permanent structures, systems and components that will be incorporated into
the repository shall be designed and constructed with the same criteria, standards.
and Quality Assurance levels as requrred for the reposltory. to the extent known at
the tlme of ESF design. = ... R

. Drill cores from USW G-4 and other exlstrng geo!ogrc data shall be used to design

the ESF shafts and underground_opemngs

. Quality and quantlty of uncontamlnated ventllatlon air supplied to the subsurface

facilities of the ESF system shall provide a safe. healthy. and productive working
environment to operatmg personnel

. Alarm systems shall |nd|cate when the various monitored conditions exceed predeter-

mined specified limits. Redundant systems shall be mstalled as required by applicable
regulations. Dol B

. Monitoring of conditions such as norse. :noxious or ﬂammable gas, and radon shall be

conducted in accordance with’ apphcab!e federal state. and Iocal regulations.

ESF openings, boreholes and therr seals sha]l be deslgned so that they do not become
pathways that compromise the repository’s ability to meet the performance objectives
of 10 CFR Part 60. Compliance wrth this cnterron will be demonstrated in the license
application. _ o

Shafts and other underground excavations sh'all be designed and constructed with rea-
sonably available technology s:mllar to or correspondmg with the techniques planned
for the candidate reposltory NRRAES IRIN

, PR .'lm .,j,; A

All geotechnical lnformatlon and assumptlons used in“the design of underground
features (including seismic criteria)'shall be consistent with information contained in
the baselined repository Reference Information Base (RIB) or traceable to NNWSI
Project published information. See Appendix D for the in exes and cross references

to other applicable and referenceable Project documentatlon. et

The ESF shall be designed to include on-site facilities and services that ensure a safe
and timely response to emergency conditions and that facilitate the use of available
off-site services (such as fire, police, medlcal and ambu!ance service) that may aid
in recovery from emergencies. —;-_.- s ‘-

0-3
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1. The basic mterfacc control requirements are establnshed by {he NNWSI Prolcct ESF
Interface Control Procedure (ICPZ Standard Operating Procedure (SOP) 03-05. This
procedure is applicable to all work to be performed by participating orgamzatlons and
contractors during the engineering ‘phases for the ESF.~This is an interim procedure
and, as such, shall apply until the NNWSI Project Systems Engineering Management
Plan (SEMP) and the NNWSI Project Configuration Management Plan (CMP) with
appropriate implementing procedures have been finalized, approved, and implemented
within the NNWSI Project. Specific worklng groups may be formed as required. to
coordinate Project- specxf'c mterfaces.

Con'straints '

1. The ESF systcm shall comply with all apphcablc federal cnwronmcntal regulatlons
and with state and local environmental regulations consistent with the DOE’s re-
sponsibilities under the Nuclear Waste Pohcy Act of 1982 (NWPA) Such comphance
could include the following: - :

. ‘l’ -~

a. The dcsngns for systems whlch contain pomt source duschargcs of treated waste

waters into surface-water systems shall comply with the provisions of the Clean

Water Act (as amended) as implemented through the Natnonal Pollutant Dis-
charge Elimination System (NPDES) permlt process. B :

b. The design for the management and drsposal of sohd and any hazardous wastes
(excluding any radioactive wastes) shall be conducted in accordance with the re-
quirements of the * Resource - Conservation - and Recovery Act
(RCRA) (as amended) whlch could lnclude RCRA permlmng for the hazardous
wastes. _ ,ﬂ‘v' oS AE

w .:7"-~;m;v:¢_ .
¢. The design for systems which handle. use. and/or dlspose of any toxic sub-
stances shall comply with the requirements of the Toxic Substances Control
Act (TSCA), as amended. Federal regulations mplementlng TSCA are coded

in Title 40, Chapter l Subchapter R,, N x" ,

d. The design of systems shall ensure that the oise levels of those systems shall

be controlled in accordance with the requuremcnts of the Noise Control Act of
1972. , ":‘

e. The design for any system or act:vuty |nvolvmg underground mjectlons shall
comply with the provision of the Safe Drinking Water Act (as amended) which
could require an Underground Injection Control (UIC) permlt. .
RN ERRILY \gﬁﬂzg;rréw i y“ e : ]
2. The ESF shall be designed so that the effects of credible dlsruptlve events as defined in
t:e iBlBl (e.g.. flooding, flres. and exploslons) shall be hmxted from sprcadmg through
the tacility. ~

l--. sl R .
-»..‘ . Iy i -(’-:a

3. The engineered barrier system must be designed such that other systems, structures,
and components of the ESF and the cand:date reposutory do not eventually become
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Assumptions

1.

2.

:.‘:-1 ) 3.

To the extent practlcable.

'w
i) Trw’ D S 28 vk
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OplFICATION”"*‘ T

. ground-water llow paths and do not promote the release of radronuchdes to the

accesslble envrronment " Lt

The structures, systems. and'components lmportant to safety shall be designed so
that natural phenomena and environmental conditions: anticipated at the ESF and
candidate reposrtory will not interfere wnth necessary safety functrons.

L ; "C_.‘.,-(".-?}. e

> -s"’::' R k3
Ty

The structures, systems, and components |mportant to safety shall be designed and
located to withstand the effects of credible fires and explosrons as well as all other
postulated design basis accrdents as defmed in the RIB '

The ESF permanent systems. structures. and components rmportant to safety shall
be designed to ensure continued safe repository operation or safe repository shutdown
and personnel evacuation, if necessary, under conditions resultmg from the effects of
natural phenomena and desrgn basis accrdents"“ :

’l"\." ST

R
v i LA,

combustlble and heat.resistant matenals.-

The predlcted thermal and thermomechamcal response of the host rock and surround-
ing strata, and the ground water system shall be consrdered in the ESF design.

) L
To the extent practrcable and Consistent with procurement regulatlons consideration
of surplus govéinment equipment shall be grven to fulfill the requrrements for the

support services and equipment. ’é‘"?"
Wi AR

O]

p\‘” .

The ESF shall be desrgned constriicted. and operated to meet decommrssromng and
closure requirements of appllcable federal state, and local codes.

The desrgn shall allow for fugrtlve and statronary source dust control at potential
dust generation areas such as roads and earth moving sites to minimize airborne

partrculates as requrred by appllcable fej‘d‘eral state, and local codes.

. R . ,%:\_'. RSP Y '
R N
. ¥e At

The site shall be located such that, based on exp.ected ground water conditions, it
will be unlikely that engineering measures beyond reasonably available technology will
be required for ESF constructlon operatlon or closure. *}. .

u..-" ., ., J-

The responsibilities of the NNWSI PrOJect ESF partrcupants are def'ned in the ESF
Project Management Plan. : - :

The design shall assume that the ‘shaft subcontractor will be totally self-sufficient
with respect to the physical mine plant except for government -furnished utilities,
equipment, and facilities.




SHAFT FACILITY

Subparts are: 1.2.6.1 " Site %
1.2.6.2 Utilities -
1.2.6.3 Surface Facilities . - :
1.2.6.4 First Shaft = 0 00 7
1.2.6.5 -Second Shaft " it L
1.2.6.6 _ Underground Excavations. .. .~
1.2.6.7 " Underground Utility Systems ; .. .
1.2.6.8 Tests 3 S

= Underground Tests =%
T Y
Definition of Subsystem Elements

The Exploratory Shaft Facility (ESF) is defined by those systems, subsystems, and compo-
nents used for in situ site characterization and performance confirmation testing of a candidate
site for a repository. The ESF is defined as the surface and underground facilities ?including shafts
and connecting drifts) and supporting systems required to support site characterization testing
at depth. (See Appendix A, Sketches 1, 2, 3, 4,'and 5.) 5z, .. - .

RN -
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Applicable Regulations, Codes, and Specifications

o¥ PR
2

It is the responsibility of the Architect-Engineer (A/E) to identify which specific regulations,
codes, and standards apply from the regulations,”orders. codes, and specifications listed in this
document. Citations can be found in each section of this document as applicable. Specific
citations for the applicable regulations, codes, and specifications can be found in the ESF Basis for
Design Documents. Appendix E contains a listing of some additional commonly used regulations,
codes, and standards. The latest edition or revision of a regulation, code, or standard in effect as
of October 1, 1987, is to be used. In the event of conflicting requirements, the most stringent shall
be applied. The Director of the Waste Management Project Office (WMPO), or his designee,
shall be requested in writing to approve or obtain any required waivers.

P

Functional Requirements - "

FETUS AR s
.

1. Support in situ site characterization for the Mined Geologic Disposal System and
provide testing facilities for in situ site characterization as required by DOE/OGR
milestones and the Site Characterization Plan.

2. Provide an ESF whose permanént items can be incorporated into the repository
and which can be used to support phase | repository construction. Those items.
listed below, are the ESF permanent systems, structures, and components that shall
be designed, procured, and constructed to be incorporated into the repository, The
permanent items must be designed to have a maintainable life and quality as specified
for the repository. BE e VAN




‘Rev. 1

a. Underground Openmg(s) - space created by r mrmng or drrllmg. rncludmg those
zones within the rock altered by that process, _

b. Shaft Liner(s) — all components placed between the inside limits of the shaft
and the accessible extent of the under;round openm;

¢. Ground Support — any means used to remforce rock and/or control the move-
_ment of rock except for removable or replaceable hardware. .

-"r*n/

ja‘;. ¢ ~c- Q.

3. Provide a sultable locatlon for m' ltu srte charactenzatron. e

4, Provide equipment and faclhtles for ensunng a safe healthful and productive working
environment. o ] . :

5. Provide the facilities to alert on-slte personnel of possnb!y dangerous situations.

6. Provide design and constructlon methods that wrll demonstrate licensability and con-
structablluty for the candndate reposltory ' e g

e AL AT
. RS

Performance Criteria

. f’;'

1. The ESF shall be dess;ned to support site charactenzatron by providing facilities to
meet the needs of in situ site charactenzat:on testmg
S PR :

2. Underground openings shall be developed to meet the needs of in situ site characteri-
zation, including basic needs for the initially planned tests. Additionally an allowance
for uncertainties for the test area needs at the main test level has been set at 100
percent; i.e., all major systems for. ventilation, utllltles. emergency egress, rock han-
dling, personnel support, and others shall be analyzed to determine the need for and
the impact associated with this uncertalnty allowance. If it can be demonstrated that
critical parts of the allowance would require excessive costs, schedule, tegt disruption,
or other program impacts to design, procurement, and/or construction later (after
the basic test plan needs are completed), consideration shall be given to designing,
procuring, and/or constructing these critical items as part of the initial facility, The
uncertainty allowance for each of the ijOf ESF systems shall be determined by an
analysis of the following systems' FOT :

Description . Uncertalnty Allowance
Underground test area at : . 100 percent K
the main test level ‘ P
Systems N L NN
- Site .0 . DETERMINED BY ANALYSES

- - Utilities o
- Surface facilities” " -
- First shaft

- Second shaft

- Underground excavations
- Underground utility systems
- Underground tests :

IN THETITLE | DESIGN
PHASE -

RIApEH
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Specific allowances for each ma;or system shall be ldentn"ed and incorporated prior
to the start of Tltle " deslgn (detailed demgn) ' .

in situ and m-:haft test{ng shall utlrfy the: requvrementx of the DOE/OGR milestones
and the Site Charactenzatlon Plan (SCP) LEEES :

Those ESF structures, systems ‘and eom;;onents that are |ncorporated into the repos-
itory shall be designed and constructed to meet the requirements of 10 CFR Part 60.

Compliance with the requnements of 10 CFR Part 60 w:ll be demonstrated in the
license applxcatlon. ' - N

ESF permanent structures, systems, and component: that w:ll be incorporated into
the repository shall be designed and constructed with the same criteria, standards,
and Quality Assurance levels as _required for the repository, to the extent known at
the tlme of ESF design. : ST

Drill cores from Usw G 4 and other‘emtmg geologlc data shall be used to design
the ESF shafts and underground openmg:. ' 4

Quahty and quantity of uncontammated ventllatuon air supplied to the subsurface
facilities of the ESF system shall provide » safe. hellthy. and productwe working
envnronment to opentlng personnel « sl

Alarm systems “shall mdlcate when the various momtored condxtlons exceed predeter-

mined specified limits. Redundant systems sh II be lnstalled as requ:red by applicable
regulations. . - g

. Monitoring of conditions such as oise, noxious o ﬂammable gas. and radon shall be

conducted in accordance with applicable federal state. and local regulations.
. -(’u -""

ESF openings, boreholes. and their seals shall be dengned so that they do not becomne

pathways that compromise the repository’s ability to meet the performance objectives

of 10 CFR Part 60. Comphance mth thss cntenon will be demonstrated in the license
apphcatton. ST :

AN A
Shafts and other under;round excavatrons shall be deslgned and constructed with rea-

sonably available technology s:mllar to or correspondmg with the techniques planned
for the candidate repos:tory 5-. o NE

All geotechnical mformatlon and assurnptlons used in the. design of underground
features (including seismic criteria) shall be consistent with information contained in
the baselined repository Reference Information Base (RIB) or traceable to NNWSI
Project published information. See Appendix D for the indexes and cross references
to other applicable and refereneeable Pro;ect documentatnon. i

The ESF shall be desu;ned to |nclude on-site facnhtnes and services that ensure a safe
and timely response to emergency conditions and that facilitate the use of available
off-site services (such as fire, pollce. medical, and ambulance service) that may aid
in recovery from emergencies. - '
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Interface Control Requi
. ". - ‘:)2’.

1. The basic interface control requirements are established by the NNWSI Project ESF
Interface Control Procedure (ICPZ, Standard Operating Procedure (SOP) 03-05. This
procedure is applicable to all work to be performed by participating organizations and
contractors during the engineering phases for the ESF, This is an interim procedure
and, as such, shall apply until the NNWSI Project Systems Engineering Management
Plan (SEMP) and the NNWSI Projeci Configuration Management Plan (CMP) with
approptiate implementing procedures have been finalized, approved, and implemented
within the NNWSI Project. Specific working groups may be formed, as required, to
coordinate Project-specific interfaces. i - -0 w0 oo

Constraints

r o '-f‘
o -

A

1. The ESF system shall comply with all applicable federal environmental regulations
and with state and local environmental regulations consistent with the DOE’s re-
sponsibilities under the Nuclear Waste Policy Act of 19862 (NWPA). Such compliance
could include the following: . . L U

Water Act (as amended) as implemented through the National Pollutant Dis-
charge Elimination Sys}fem (NPDES) permit process.” .i: -
. LI :},.2'."‘;‘:5f;ﬁf,f:?.?:’:{‘;':t.ff):f.;'?{];f‘1‘,'":?}__ ar .

b. The design for the nagemeét and disposal of solid and any hazardous wastes
(excluding any radioactive wastes) shall be conducted in accordance with the re-
quirements of the ““Resource - Conservation .-and  Recovery Act
(RCRA) (as amended) which could include RCRA permitting for the hazardous
wastes. - oumEcaEe s anle o0 -

RO/ ] ?’e}":»'}:"-. e T

c. The design for systems which handle, use*and/or dispose of any toxic sub-
stances shall comply with the requirements of the Toxic Substances Control
Act (TSCA), as amended. Federal regulations implementing TSCA are coded
in Title 40, Chapter |, _Subc_hapte;_ R"i;vr‘fl’ TR

d. The design of systems shall ensure thit:th?goise levels of those systemns shall

be controlled in accordance with the requirements of the Noise Control Act of
1972, T

SN T
R T I

Rt b : -

- LMz et

e. The design for any sy:terﬁ or acti;itj involving ur;'dergfb-.x;nd' injections shall
comply with the provision of the Safe Drinking Water Act (as amended) which
could require an Underground Injection Control (UIC) permit.

2. The ESF shall be designed so thatthe eﬁe;ts of crednbledxsruptwe events as defined in’

the RIB (e.g., flooding, fires, and explosions) shall be limited from spreading through
the facility. e
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10.

11.

Assumptions

1

2.

3.

ground-water ﬂow paths and
accessible envnronment.

The structures, systems, and components unportant to safety shall be deslgned so0
that natural phenomena and environmental conditions anticipated at the ESF and
candidate reposntory wnll not |nterfere wnh necemry nfety functlons.

«r»a.:."“
o5 E b c

The structures, systerns and componentz lmportant to safety shall be designed and
located to withstand the effects of credible fires and explo:nons as well as all other
postulated design bam accndenu u defined in the RIB. 2 :

The ESF permanent systems. struefures and gomponents |mportant to safety shall
be designed to ensure continued safe repository opermon or safe repository shutdown
and personnel evacuation, if necessary, under condmons resultlng from the effects of

natural phenomena and desn;n bam accudents.

To the extent practicable, the ESF shall be des:gned to mcorporate the use of non-
combustible and heat-remtant matemls et

The pred»cted thermal and thermomechamcal response of the host rock and surround-
ing strata, and the ground wate system shall be consude_red in the ESF design.

To the extent practlcable and conmtent wnth procurement regulatlons. consideration
of surplus government equipment shall be gwen to fulflll the requirements for the
support services and equlpment.
The ESF shall be des:gned con:tructed and operated to meet decommissioning and
closure requirements of apphcabl&federal state and local codes.

The design shall allow for fugmve and statlonary source dust control at potential
dust generation areas such as roads and earth moving sites to minimize airborne
particulates, as required by apphcable federal state. and local codes.

g .
The site shall be Iocated such that, based on expected ground water conditions, it

will be unlikely that engineering measures beyond teasonably avaxlable technology will
be required for ESF construction, opemlon. or closure, .

Cromied

The responsibilities of the NNWSl Pro;ect ESF pamcnpants are deﬁned in the ESF
Project Management Plan, A _ : A
The design shall assume that the shaft :ubcontractor wull be totally self-sufficient

with respect to the phys:cal mine plant. except for ;overnment -furnished utilities,
equipment, and facnlmes. ey _
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'} COST/SCHEDULE CHANGE REQUEST (C/SCR) 9/87
Change HNo. Organization: Originator: Origination Date:
89,008 SAIC | ﬁf~E. Spaeth = 11/15/88
Title:

Revise the Exploratory Shaft Facility (ESF) Subsystenm
Design Requirements Document (SDRD) NY0-309 in Accordance
with the Approved ESF Engincering Change Request (ECR) 016

Explanation & Reason for Change:

wBS: 1.2.6.1.1.T

CHANGE: See the attached ESF ECR 016.

REASON: See the "Basis for Change" on ESF ECR 0186.

COST IMPACT: None

SCHEDULE IMPACT: None

ATTACHMENTS: 1. Letter, L. P. Skousen to N. E. Spaeth,
July 20, 1988, Proposed Changes to the
Exploratory Shaft Facility Subsystem
Design Requirements Document (SDRD)
Engineering Change Requests (ECRs) 010
through 027.

2. ESF ECR 016

Responsible Organization _Y¥. E. Spaeth %M— Date_///%

ccs Secretary P+ C. Merkley - Date 4273/ 14

Approval: Pro;ect Manager, WMP@C’C P. Ge’t’/é & Date
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BASELINE CHANGZ EVALUATICH SUMMARY

Basel:ne Change: Revise ESF SDRD in accordance with C/SCR No:
approved ESF-ECR 016. g 89/008

Summary c¢f Reccmmended Actiens:

Prodect 0ffize TIMSS

R&SE zéD P&OC QA MI&S S&EI SE&C ADMIN

Csncurzence with Condiz-zns D D
Non Cencurcence

O O
o Feccrmendatisn K ]

U000 R
000K
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000K

lcmment Summary Evaluacion:

Impact analyses:

/ﬂm% Page

CC8 Secretary P. C. Merkley ' Date /2//2/2‘( 1 st
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" CSCA
Department of Energy
Nevada Operations Office

P. O. Box 98516
Las Vegas, NV q9193-8518

JUL '20 1988 RECEIVED

M. E. SPAETH

/0 JuL 211988
Michael E. Spaeth‘Q—"¢ S : W Route mm/}/l;,,

/

Teggr;i}c‘;‘lls;roject Officer Copies
ATIN: Phil Merkley
Science Applications

International Corporation
Suite 407
101 Convention Center Drive
Las Vegas, NV 89109

PROPOSED CHANGES TO THE EXPLORATORY SHAFT FACILITY SUBSYSTEM DESIGN REQUIREMENTS

DOCUMENT (SDRD) ENGINEERING CHANGE REQUESTS (ECRs) 010 through 027

The Chairman of the Interface Control Working Group approved the subject
ECRs on July 8, 1988. The contents of these ECRs change the information
contained in various sections of the SDRD under the formal Project Baseline

Process. Send all holders of the SDRD controlled coples of this information.

If you have any questions, please feel free to contact Dennis H. Irby at

794-7932.
V\km
Lexter P. Skousen, Chief
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) Engineering Branch
WHPO:DHI-2970 Vaste Management Project Office
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I ESF ENGINEERING CHANGE REQUEST

ESFI1FMB-12/21
ECAR NO. 016

PAGE I or 2

SECTION 1. TO BE COMPLETED 8Y PART)CIPANT REQUESTING CHANGE

QA LEVEL N/A PARTICIPANT _ SAIC
SOURCE ESF SDRD DATE 6/10/88
WBS DESIGNATION 7% ORIGINATOR ~eaTc
TIMLE

—1.2.8.2 Utilities REV. NO._1 UATE_12/18/87
DESCRIPTION OF CHANGE

In the ESF SDRD 1.2.6.2 Utilities Applicable Regulations, Codes. and Specificarinns
(page 2-1 and 2-2) make the following changes: 1) Electrical Power chanze "DOE

6430.1 Chapter VI'" to "Draft DOE 6430, 1A dated 12/25/87 Divisian 16 Flecrederal "
2) lLighting change "DOE 6430.1, Chapter VIII, Lighting Design Standards' to "Draft

DOE %430.1A dated 12/25/87, Division 16, Electrical.”" 3) Standby power change
"DOE 6430.1, Chapter VIII" to '"Draft DOE 6430.1A dated 12/25/87, Division 16 Electric.
4) Uninterruptible Prwer change "DOE 6430,1 Chapter YI" to "Draftr DOE 6430.1A dated
12/25/87 Division 1lb, Flectrical." 5) Water system change "DOE 6430.1 Chapter~ Vv, X,
and XII" to"Jraft DOE 6430.1A dated 12/25/87 Division 2 Site and Civil Enginee-‘-~=
and Division 15, Mechanical." 6) Sewage System change "DOE 6430.1 Chapter XII" ‘o
Draft DOE 6430.1A dated 12/25/87 Division 2, Site and Civ{l _SEE_CONTINUATION PAGE
BASIS FOR CHANGE Lester P. Skousen letter dated March 23, 1988,

P IV
= L/ /// / L SEE_CONTINUATION PAGE
PARTICIP, ESF | OR PABTICI
oA REEJW DATE ¢ A</i5 £ WWME e

SECTION 2. ICWG CHAIRMAN ACTION NOT APPLICABLE

1. PROCEED WITH ECR EVALUATION +—YES NO SCOPE CHANGE YES NO
2. PROCEED WITH WORK YES NO CONSTRUCTION WMPACT ~ YES N
3. TOTAL COSTS RAOM BUOGET PROJECTED
(ncreesa/decreass) m :
NOT APPLICABLE TOTALS
4. SCHEDUUING IMPACT ___ NOT APPLICABLE
ENGINEERING WEEKS
CONSTRUCTION ~ WEEKS
5.  PROCEED WiTH DETANL ENGINEERING YES NO
PROCEED WITH DETAIL ESTIMATE YES NO
8. FUNDING:
_____NOT APPLICABLE _____ NOT FUNDED, PROJECTED ONLY
_____CHANGE ORDER _____SPECIAL STUDIES ICWG CHAIRMAN/DATE
7. APPROVED

‘Lmé_%
ICWG CHAIRMAK/DATE
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I ESF ENGINEERING CHANGE REQUEST

3 ESF12.AMG-112
ECR NO. 016 - PAGE
Continustion Page 2 or_2

[TITLE ESE SDRD 1,2.6.2 Utilities

CXX(HNUAIF»(
OATA ngineering." 7) Communications System change "DOE 6430.1 Chapter VII to
"Drafe DOE 6430.1A dated 12/25/87 Division 16 Flectrical.” 8) Compressed Alyr

Svstem change "DOE 6430.1" to "Draft DOE 6430, 1A dated 12/25/87 Division 2 Sire
and Civil Engineering."”

OTHER INFORMATION
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Subparts are;:.v-,:‘“l':'.'.: o

ommumcat;on System
ine Wastewater System'..
ompressed Alr System,

IR
Definition of Subsystem Elements

»@w..

"4.

The utilities systerns, subsystems structures a’nd cbmponents |nc|ude provmons for power,

water, sewage, commumcatlons. mine wastewater. and compressed air,’
: ‘:"r”

The power systems shall be 'deslgn‘eﬂm a;cor

v‘”ﬂ‘,{.‘«\ o,

dance with the followmg

Y Saget!

1
2. ANSI NFPA.70
3. ANSIC.2

Lighting
1. Drnft ooz—: 6430.1A dated 12,’25/87 “Division 16, Electncal ]

AL 2o

Uninterruptible Power

1. Draft DOE 6430 1A dated 12, 25"87 Dlvmon 16 Electncal _ [
2. IEEE-485 - - ' :
3. IEEE. 650

—ta A w

ith he following '

Division 15, Mechanlcal“;e Fu
2.  Nevada Revised Statutes. Chapter 445 paragraphs 121 through 139
3. NEPA 20.22, 24 30 o

3
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The sewage systems shall be desngned in accordance w:th the followmg

= .«‘rf‘.!‘ £a, 4—,

e .n .'AV '$~

1. Draft DOE 6430 .1A dated 12 i25:; 87'D|vnsron 2~Srte.and Cwll Engmeermg

2. Nevada Revrsed Statutes.,Chapter 445, ~'paragraph 121 through 139
A‘v,’# ;.;:‘.,I’Bf(n‘! I

1. | Draft DOE 6430 1A dated 12/25:87 DlVlSIOﬂ 2 Srte and Cnvrl Engrneenng
2. .30 CFR, Chapter 1. : )

3. Nevada mining law - .

4. Calrfornra mme and tunne! afety orders1

S PRt «.a"

".- el S
RSN

i
Functional Requrrementsw 124

1. The utility systems, subsystems, and facuhtres shall provnde electrical power, water,
sewer, mine wastewater disposal;’telephone;”communications, compressed air, and
area lighting to the ESF adequate to support construction and operation of the shafts,

underground worklngs and the ESF t;stmg program dunng site charactenzatron.
4 GRS 2 PO )

Performance Criteria

1. The utility services, such as power. ‘water, and commumcatrons shall have the capa-
bility of meeting ESF needs and be constructed and made avarlable to meet all of the
requirements for constructron and operatnon of the ESF

2. Utilities such as electric power. compressed alr. “and water systems shall be provided to
underground construction, operations, and in situ site characterization areas. When
installed, these systems shall not restrict foot, vehrcular. or shaft ‘conveyance traffic;
obstruct ventrlatron or cause health and safety concerns. zr,
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Interface Control Requnréments
-wa#é"‘%r“dé“ :’5’ %
& ”'gsf
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1. The A E must recogmze than;t rfaces with C Central Telephone Company of Nevada

for communications and the Nevada Test Site (NTS) for utility supply will be required.

Also see Section 1.2.6.0, lnterfac‘e Control Requnrements.. '
RPN i

1 ¥ ,-‘ RS,

1. The offsite unlmes Cshall be consudered as extendmg from the closest tie-in point off
the ESF site to its dcssgnated point on the ESF site, o7

Assumptlons
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1.2.6.2 UTILITIES

Subparts are: Power systems

Water Systems

Sewage Systems
Communication System
Mine Wastewater System

Compressed Air System

oo

bbb bt b b Bt
PR
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Definition of Subsystem Elements

The utilities systems, subsystems, structures, and components include provisions for power,
water, sewage, communications, mine wastewater, and compressed air.

Applicable Regulations, Codes, and Specifications

The power systems shall be designed in accordance with the following:
Electrical Power

1. DOE 6430.1, Chapter VI

2. ANSI NFPA.70

3. ANSIC.2
Lighting

1. DOE 6430.1, Chapter VilI, Lighting Design Standards
Stand-by Power

1. DOE 6430.1, Chapter VIII

Uninterruptible Power

1. DOE 6430.1, Chapter VI
2, |EEE.485
3. IEEE-650

The water systems shall be designed in accordance with the following:

1. DOE 6430.1, Chapters V, X, and XII
2. Nevada Revised Statutes, Chapter 445, paragraphs .121 through .139
3. NEPA 20.22, 24

2-1
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Rev. 1
@ The sewage systems shall be designed in accordance with the following:

1. DOE 6430.1, Chapter XII
2.  Nevada Revised Statutes, Chapter 445, paragraph .121 through .139

The communications system design shall be in accordance with the following:

1. DOE 6430.1, Chapter VIi
The mine wastewater system shall be designed in accordance with the following:

1. 30 CFR, Chapter 1

2. Nevada mining law and California mine and tunnel safety orders
3.  Nevada Revised Statutes, Chapter 445

4. DOE order 5480.1A

The compressed air system shzll be designed in accordance with the following:

1. DOE 6430.1

2. 30 CFR, Chapter 1

3. Nevada mining law

4. California mine and tunnel safety orders

In addition, see Section 1.2.6.0, Applicable Regulations, Codes, and Specifications.

Functional Requirements

1. The utility systems, subsystems, and facilities shall provide electrical power. water,
sewer, mine wastewater disposal, telephone, communications, compressed air, and
area lnghtmg to the ESF adequate to support construction and operation of the shafts,
under;round workings, and the ESF testing program durmg site characterization,

Performance Criteria

1. The utility services, such as power, water, and communications, shall have the capa-
bility of meeting ESF needs and be.constructed and made available to meet all of the
- requirements for construction and operation of the ESF.

2. Utilities such as electric power, compressed air, and water systems shall be provided to
underground construction, operations, and in situ site characterization areas. When
installed, these systems shall not restrict foot, vehicular, or shaft conveyance trafhc
obstruct ventilation; or cause health and nfety concerns.

2-2
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® Interface Control Requirements

1. The A/E must recognize that interfaces with Central Telephone Company of Nevada
for communications and the Nevada Test Site (NTS) for utility supply will be required.
Also see Section 1.2.6.0, Interface Control Requirements.

Constraints

1. The offsite utilities shall be considered as extending from the closest tie-in point off
the ESF site to its d-signated point on the ESF site.

Assumptions

1. Solid refuse will be hauled to an existing landfill on the NTS.

2.3
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& h NNWSI PROJECT Page 1 of 1  N-AD-036
_ﬁ&‘l COST/SCHEDULE CHANGE REQUEST (C/SCR) 9/87
é;wange No.: Organization: Originator: Origination Date:

89,000 SAIC M. E. Spaeth 11/15/88

Title:

Revise the Exploratory Shaft Facility (ESF) Subsystem
Design Requircments Document (SDRD) NY0-309 in Accordance
with the Approved ESF Engineering Change Request (ECR) 017

Explanation & Reason for Change:

WBS: 1.2.6.1.1.T

CHANGE: See the attached ESF ECR 017.

REASON: See the "Basis for Change" on ESF ECR 017.

COST IMPACT: None

SCHEDULE IMPACT:

ATTACHMENTS:

1.

None

Letter, L. P. Skousen to N. E. Spaeth,

July 20,

1988, Proposed Changes to the

Exploratory Shaft Facility Subsystem
Design Requirements Document (SDRD)
Engineering Change Requests (ECRs) 010
through 027.

2. ESF ECR 017.

Responsible Organization
CCB Secretary P. C. Verkley
Approval: Project Manager, WMpow P. Gert.:

Date ///sz/kl/
Date
Date
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SASELINT CHANGE TVALTATION STMMARY
Baseline Change: Revise ESF SDRD in accordance with C/SCR No:

approved ESF-ECR 017. 89/009
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Department of Energy
Nevada Operations Otfice
P O. Box 98518
Las Vegas, NV 89193.8518

JUL 20 1988 RECEIVED
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M. E. SPAETH

/7 JuL 211988
Hichael E. Spaeth M W Route
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Te;);r;i;;%s!l’roject Officer Copies
ATTN: Phil Merkley
Science Applications
International Corporation
Suite 407
101 Convention Center Drive
L.as Vegas, NV 89109

PROPOSED CHANGES TO THE EXPLORATORY SHAFT FACILITY SUBSYSTEM DESIGN REQUIREMENTS

DOCUMENT (SDRD) ENGINEERING CHANGE REQUESTS (ECRs) 010 through 027
The Chairman of the Interface Control Working Group approved the subject
ECRs on July 8, 1988. The contents of these ECRs change the information

contained in various sections of the SDRD under the formal Project Baseline

Process. Send all holders of the SDRD controlled copies of this information.

If you have any questions, please feel free to contact Dennis H. Irby at

794-7932.
Le;ter P. Skousen, Chief
\\\Q\Technology Development and
) ) Engineering Branch
WHPO:DHI-2970 Vaste Management Project Office
Enclosure:

Approved ECRs 010 through 027

* HEreived In Copfigy SAIC/T&MSS
wlanagemeny Bz‘gfsrlzgon
1l 2 JUL 21 1988
I 221988
CCF RECEIVED
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John Nimmo, SAIC, Las Vegas, NV
S. H. Klein, SAIC, Las Vegas, NV
V. E. Narrowvs, SAIC, Las Vegas, NV
James Blaylock, WMPO, NV
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X ESF ENGINEERING CHANGE REQUEST EoF 11 MB1 278
ECA NO. 01] PAGE Il _of_2
SECTION 1. TO BE COMPLETED BY PARTICIPANT REQUESTING CHANGE
OA LEVEL N/A . PARTICIPANT  SAIC
SOURCE ESF_SDRD DATE 6/10/88
WBS DESIGNATION 1. 2.6 ORIGINATOR ~csrr

1.2.6.7 Underground Urility REV. NO.__y DATE "19/13/89
DESCRIPTION OF CHANGE =~ Syatema

In the ESF SDRD 1.2.6.7 Underground Utility Systems Applicable Codes, Regulations.
and Specilicat{ons (page /-1 and 7-2) make the following changes: 1) Electrical
change DOE 6430.1 Chapter VI" to "Draft DOE 6430.1A dated 12/25/87 Division 16
Electrical.” 2) Lighting change "DOE 6430.1 Chapter VIII, Lighting Design Standards"
to "Draft DOE 6430.1A dated 12/25/87, Division 16 Electrical."” 3) Standby power
change "DOE 6430.1 Chapter VIII" to "Draft DOE 6430.1A dated 12/25/87, Division 16
Electrical." 4) Uninterruptible power change "DOE 6430.1 Chapter V1" to "Draft DOE
6430.1A dated 12/25/87 Division 16 Electrical." 5) Water svstems change "DOF 6430.1
Chapters V., X, XII" to "Draft DOE 6430,1A dated 12/25/87 Divieion 2 Sire and Ciutl
Engineering and Divison 15 Mechanical." 6) Mine wastewater avatem change "DOE 6430.1
Chapter XI1" to '"Draft DOE 6430.1A dated 12/25/87 Division 2 SEE CONTINUATION PAGE
BASIS FOR CHANGE Lester P. Skousen letter dated March 23, 1988

- 2 o
// 7////*5 CONTINUATION PAGE
% ESF IC OR PARTICIFANT
QA REE// 4 DATE 4/43//2  TPO TE &/ 2/,
SECTION MWG CHAIRMAN ACTION NOT APPLICABLE
1. PROCEED WITH ECR EVALUATION y~ YES NO SCOPE CHANGE YES NO
2. PROCEED WITH WORK YES NO CONSTRUCTION MPACT YES N
3. TOTAL COSTS ROM BUOGET PROJECTED
- (increese/decreass) ENGINEERING
CONSTRUCTION
NOT APPLICABLE TOTALS
4, SCHEDUUNG IMPACT ____ NOT APPLICABLE
ENGINEERING WEEKS
CONSTRUCTION __ — WEEKS
5.  PROCEED WITH DETAIL ENGINEERING YES NO
PROCEED WITH DETANIL ESTIMATE YES NO
6. FUNDING:
NOT APPLICABLE _____ NOT FUNDED, PROJECTED ONLY
CHANGE ORDER SPECIAL STUDIES

ICWG CHAIRMAN/DATE

7. APPROVED |
d s g:% Yo/re
ICWG CHAIRMANfOATE




CSCR —__'89 009

Y] ESF ENGINEERING CHANGE REQUEST

EOF12.FMG-11/
[eca wo. 017 PAGE
Continustion Page 2 o 2

LE ESF SDRD 1.2.6.7 Underground Utility Systems

CONTINUATION
DATA Site and Civil Engineering."

OTHER INFORMATION
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PROPOSED MODIFICATION

Qev.

1.2.6.7 UNDERGROUND UTILITY SYSTEMS

Subparts are: .7.1 Power Distribution System

1.2 Communications System

.1.3 Lighting System

1.4 Ventilation System

7.5 Water Distribution System

1.6 Mine Wastewater Collection System
.1.7 Compressed Air Distribution System
.7.8 Fire Protection System

1.9 Muck Handling Systems

.7.10 Sanitary Facilities

.1.11  Monitoring and Warning Systems

abaitalladad ol ol o d ol o ol
NNNNNMNMMMM
O‘O‘O\OO‘O‘O‘O‘OOO

Definition of Subsystem Elements

The underground utility systems, subsystems, and components include provisions for power,
communications, lighting, ventilation, water, mine wastewater, compressed air, fire protection,
excavation and muck handling, sanitary, and monitoring and warning systems required to meet the
needs of the underground site characterization testing program during construction and operation.

Applicable Codes, Regulations, and Specifications
General
1. 30 CFR Part 57
2. Nevada Mining Law
3. Califernia Mine and Tunnel Safety Orders

Electrical

1. Draft DOE 6430.1A dated 12,25/87 Division 16 Electrical
2. ANSI:NFPA.70

3. ANSIC.2

Lighting

1.  Draft DOE 6430.1A dated 12,/25/87, Division 16 Electrical
Stand-by power

1. Draft DOE 6430.1A dated 12,25,/87, Division 16 Electrical

7-1
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PROPOSED MODIFICATION
I aev., %
Uninterruptible power
e 1. Draft DOE 6430.1A dated 12,25 87, Division 16 Electrical '
2. |EEE.485 .
3. IEEE-.650

Water systems
1. Draft DOE 6430.1A dated 12/25, 87, Division 2 Site and Civil Engineering and Divi- I

sion 15 Mechanical
2. NRS Chapter 445, paragraphs .121 through .139

Mine wastewater system
1. Draft DOE 6430.1A dated 12/25,87 Division 2 Site and Civil Engineering I

Ventilation system and dust control

1.  American Institute of Government Hygienists, Industrial Ventilation, Manual of
Recommended Practice

In addition, see Section 1.2.6.0, Applicable Codes, Regulations. and Specifications.

Functional Requirements

1. Provide utilities for underground ESF operations, in situ site characterization. and
monitoring activities. |

2. Provide facilities and equipment for the installation and maintenance of the under-
ground utilities.

3. Provide for the distribution of utilities around the operations area of the Main Test
Level in such a manner to allow for flexibility in the siting and construction of the
final testing locations.

Performance Criteria

1. The underground utility systems and service facilities shall have suitable utilities,
including power, lights, water and compressed air, as required for construction. op-
erations, and in situ site characterization, and shall be capable of supporting the
uncertainty allowances as defined in Section 1.2.6.0, Performance Criteria item =2,

2. The utility services shall include minimal backup units for primary power lines, primary
pumps. shaft conveyances. primary ventilation fans. and primary communications and
testing equipment to allow testing continuity based upon NNWSI Project analysis.

@ 3. Cranes, lifting equipment, and shop machinery shall be consistent with maintenance
needs.

7.2
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e,

Interface Control Requirements

See Section 1.2.6.0, Interface Control Requirements.

Constraints

1. Utility systems (i.e.. electric power, air, water, etc.), when installed. shall not re-
strict foot. vehicular, or shaft conveyance traffic; obstruct ventilation: or cause safety
hazards.

2. In the selection of equipment that will require maintenance, consideration shall be
given to:

a. The availability and cost of replacement materials and parts.

b. The need for equipment manufacturer’s technical services.

Assumptions

None.

73
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1.2.6.7 UNDERGRO_UND UTILITY SYSTEMS

Subparts are: .7.1 Power Distribution System

7.2 Communications System

1.3 Lighting System

1.4 Ventilation System

7.5 Water Distribution System

7.6  Mine Wastewater Collection System
1.7 Compressed Air Distribution System
.7.8 Fire Protection System

.7.9 Muck Handling Systems

.7.10 Sanitary Facilities

.7.11  Monitoring and Warning Systems

HH.—‘HHHI—‘.—‘HHO—‘
NNNNMNNNNNN
OOOOOOO‘O’O‘O‘O‘

Definition of Subsystem Elements

The underground utility systems, subsystems. and components include provisions for power,
communications, lighting, ventilation, water, mine wastewater, compressed air, fire protection,
excavation and muck handling, sanitary, and momtonng and warning systems requnred to meet the
needs of the underground site characterization testing program during construction and operation.

R
“E,
M

Al
. Yoo

Applicable Codes, Regulétipps,? and Specifications

General

1. 30 CFR Part 57
2. Nevada Mining Law

3. California Mine and Tunnel Safety Orders

Electrical

1. DOE 6430.1, Chapter VI

2. ANSI/NFPA.70

3. ANSIC-2

Lighting

1. DOE 6430.1, Chapter VII, Lighting Design Standards
Stand-by power

1. DOE 6430.1, Chapter VIlI
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Uninterruptible power
1. DOE 6430.1, Chapter VI
2. |EEE-485
3. |EEE-650

Water systems

1. DOE 6430.1, Chapters V, x Xl S
2.  NRS Chapter 445, paragraphs .121 through 139

Mine wastewater system
1. DOE 6430.1, Chapter Xl
Ventilation system and dust control

1.  American Institute of Government Hygaemsts. Industrial Ventilation, Manual of
Recommended Practice

In addition, see Section 1.2.6.0, Applicable Codes, Regulations, and Specifications.

Functional Requiremen_ts

.“-
s

[ 23

. Provide utilities for underground ESF operations. in situ site characterization, and
monitoring activities. : .

2. Provide facilities and equrpment for the mstallatlon and maintenance of the under-
ground utilities. :

3. Provide for the distribution of utilities around the operations area of the Main Test
Level in such a manner to allow for ﬂexrbrhty in the siting and construction of the
final testing locations. AL :

Performance Criteria

1. The underground utility systems and service facilities shall have suitable utilities,
including power, lights, water and compressed air, as required for construction, op-
erations, and in situ site characterization, and shall be capable of supporting the
uncertainty allowances as defined in Section 1.2.6.0, Performance Criteria item #2,

2. The utility services shall include minimal backup units for primary power lines, primary
pumps, shaft conveyances, primary ventilatian fans, and primary communications and
testing equipment to allow testing continuity based upon NNWSI Project analysis.

3. Crages. lifting equipment, and shop machinery shall be consistent with maintenance
needs.

7.2
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o Interface Control Requirements

See Section 1.2.6.0, Interface Control Requirements.

Constraints

1. Utility systems (i.e., electric power, air, water, etc.), when installed, shall not re-
strict foot, vehicular, or shaft conveyance traffic; obstruct ventilation; or cause safety
hazards.

2. In the selection of equipment that will require maintenance, consideration shall be
given to: :

a. The availability and cost of replacement materials and parts.

b. The need for equipment manufacturer’s technical services.

Assumptions

@ None.

7-3
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) COST/SCHEDULE CHANGE REQUEST (C/SCR) 087
Change o Organization: Originator: Origination Date:
89:010 SAIC N. E. Spaeth 11/15/88

Title:
Revise the Exploratory Shaft Facility (ESF) Subsystem Design

Requirezents Document (SDRD) NY0-309 in Accordance with the
with the Approved ESF Engineering Change Request (ECR) 018

Explanation & Reason for Change:

¥BS: 1.2.6.1.1.T

CHANGE: See the attached ESF ECR 018.

REASON: See the "Basic for Change” on ESF ECR 018.

COST IMPACT: \None

SCHEDULE IMPACT: None

ATTACHMENTS: 1. Letter, L. P. Skousen to M. E. Spaeth, July 20, 1988
Proposed Changes to the Exploratory Shaft Facility

@ Subsystem Design Requirements Document (SDRD)
Engineering Change Requests (ECRs) 010 through 027.

2. ESF ECR 018.

Responsible Organization _¥. E. Spaeth W’ Date //AW
@ CCB Secretary F. C. Merkley % Date /2,&,3,/9?
-~ | Approval: Project Manager, WMPOC('"c . Gert Date /%'/fr/ég

B ol
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TUCTA MOUNTAIN 2ROSECT

BASELINE CHANGE EVALUATICN SUMMARY

gaseline Change: Revise ESF SDRD in accordance with C/SCR No:
approved ESF-ECR 018, 89/010

Suzzary of Reccxmended Acticns:

Prodect Office TEMSS

RESE E&D P&OC QA MILS SEEI SE&C AD

55

N
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Department of Energy
Nevada Operations Oflice
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P. O. Box 98518
Las Vegas, NV 89193-8518
| RECEIVED
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' ,/ ) JUL 211938
Hichael E. Spaeth M W Route W XT]LA/
Technical Project Officer Copies
for NNVSI

ATTN: Phil Merkley

Science Applications
International Corporation

Suite 407

101 Convention Center Drive

Las Vegas, NV 89109

PROPOSED CHANGES TO THE EXPLORATORY SHAFT PACILITY SUBSYSTEM DESIGN REQUIREMENTS

DOCUMENT (SDRD) ENGINEERING CHANGE REQUESTS (ECRs) 010 through 027

The Chairman of the Interface Control Working Group approved the subject
ECRs on July 8, 1988. The contents ofhtheﬁc ECRs change the information
contained in various sections of the SDRD under the formal Project Baseline
Process. Send all holders of the SDRD controlled copies of this information.

If you have any questions, please feel free to contact Dennis H. Irby at

794-7932.
Le;ter P. Skousen, Chief
\\ks\Technology Development and
] Engineering Branch
WHPO:DHI-2970 Vaste Hanagement Project Office
Enclosure:

Approved ECRs 010 through 027

- fiergiveg In Corfigy SAIC/T&MSS
ianagement D:glsrhaagon
JUL 21 1988
JUr 221988
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Y ESF ENGINEERING CHANGE REQUEST

ECR NO. 018

ESF11.FMB-12721
PAGE 1 ofF___1

SECTION 1. TO BE COMPLETED BY PARTICIPANT REQUESTING CHANGE

QA LEVEL N/A PARTICIPANT __ SAIC

SOURC ESF SDRD DATE 6£/10/88
W8S DESIGNATION 1.2.6 ORIGINATOR SAIC

TIM.E T.7.5.1 S1te REV. NO._| TDATE 12718787
DESCRIPTION OF CHANGE

In the ESF SDRD, 1.2.6.1 Site Application Regulations, Codes, and Specifications
(page I-1), change "DOE 6430.1, Chapters, I, II, XI, XII" to "Draft DOE 6430.1A
dated T2725/87, Division | General Requirements except for the seismic requirements
in O111.2.7, Earchquake Loads, Division 2, Site and Civil Engineering, Division 3,
Concrete and Division 5, Metals."

SEE CONTINUATION PAGE

BASIS FOR CHANGE

Lester P. Skousen, letter dated 3/23/88. WMPO:MBB-2016, dtd. 5/9/88 and
WMPO:HBB-2051, ded. 5/12/88

// //// FEE CONTINUATION PAGE

TETDL, T o i o TR ZER

SECTION Z2—CWG CHAIRMAN ACTION NOT APPLICABLE

1. PROCEEDWTNEGREVALUAT)ON; YES NO SCOPE CHANGE NO
2. PROCEED WITH WORK YES NO oonsmucnoNﬂPR“r S- YES N
3. TOTAL COST8 ROM BUOGET FROJECTED
(increcse/decrease) ENGINEERING
___NOT APPUICABLE TOTALS
4, SCHEDUUNG BMPACT NOT APPLICABLE
ENGINEERING WEEKS
CONSTRUCTION WEEKS
5. PROCEED WITH DETAIL ENGINEERING YES NO
PROCEED WITH DETANL ESTIMATE YES NO
8. FUNDING:
NOT APPLICABLE ____ NOT FUNDED, PROJECTED ONMNLY
CHANGE ORDER SPECIAL STUDIES

ICWG CHAIRMAN/DATE

Ahc_'.[x%_i’é:
ICWG CHAIRMAN/BATE

7. APPROVED




°PSCR 89 . 010
PROPOSED MODIFICATION

Rev. 6

1.2.6.1 SITE

Subparts are: 1.2.6.1.1 Main Pad
1.2.6.1.2 Auxiliary Pads
1.2.6.1.3 Access Roads
1.2.6.1.4 Site Drainage

Definition of Subsystem Elements

The ESF site is defined as the systems, subsystems and components located on
Government-owned land necessary for the development of the surface and underground facili-
ties and supporting systems required to support site characterization testing at depth. The site
is comprised of the main pad, auxiliary pads, access roads, and drainage system contained within

the boundaries of the ESF.

The ESF will be located in Coyote Wash on the eastern side of Yucca Mountain at an
elevation of about 4,130 feet and placed on a cut-and-fill rock shelf located on the side of the
hill that bounds the wash on the northeast.

Applicable Regulations, Codes, and Specifications

The design shall be in accordance with:

1. Draft DOE 6430.1A dated 1225 87, Division 1 General Requirements except for
the seismic requirements in 0111 2.7, Earthquake Loads, Division 2, Site and Civil
Engineering, Division 3, Concrete and Division 5, Metals.

2. Nevada Revised Statues - Chapter 445, para. 705, item 8.

3. State of Nevada Department of Highways Section 201 through 212.

In addition. see Section 1.2.6.0, Applicable Regulations, Codes. and Specifications.

Functional Requirements.

1. Site systems, subsystems, and components are composed of general civil improve-
ments. This includes but is not limited to clearing, grading, excavations, filling.
parking areas, flood protection, drainage systems, temporary roads, laydown areas,
and top soil storage areas adequate to support construction and operation of the
shafts, underground workings, and testing program.

2. Roads, building pads, utility corridors, and rock-storage areas shall be cleared. graded.
and stabilized.

1=l
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PROPOSED MODIFIGATION

Rew. 5

3. The surface layout (site plan) must accommodate future expansion as determined by
the uncertainty allowance (see Section 1.2.6.0, Performance Criteria item =2).

SRS vy .
D

Performance Criteria

1. The site systems, subsystems, and components shall provide a safe, healthful, and
productive working environment.

2. Site systems, subsystems, and features related to drainage ponds and rock storage
areas shall be designed and constructed for a maintainable 25.year life.

3, Site preparation for shaft collars shall be designed and constructed for a maintainable
100-year life. :

4. Dust control shall be provided at potential dust-generation areas such as roads and
carth moving sites in order to minimize airborne particulates, as required by federal,
state, and local codes.

5. The shafts and shaft collar areas shall be located and,’or graded to protect them from
the probable maximum flood as defined in the RIB.

Interface Control Requirements

The ESF designers shall coordinate with repository designers on ESF site location and layout
and on permanent ESF structures, systems, and components, and shall make available all design
information pertaining to the permanent ESF components during formal program design reviews.

In addition, see Section 1.2.6.0. Interface Control Requirements.

Constraints

1. The design and construction of the site (civil improvements) for the permanent ESF
structures, systems, and components shall not significantly increase the preferential
pathways for groundwater or radioactive waste migration to the accessible environ.
ment. :

2. The site systems, subsystems, and components shall incorporate environmental im-
pact considerations with respect to ground disturbance, dust control, etc. (See Sec-
tion 1.2.6.0, Constraints item =1.)

3. All storm-water runoff shall be controlled in an environmentally acceptable manner,

4. The design life for all ESF systems, components, and structures shall be as follows:

1.2



5. The first shaft, ES-1, shall be located at the intersection of the following coordinates:
E563.630 and N766,255, as defined by the Nevada Coordinate System.

6. The second shaft, ES.2, shall be located at the intersection of the following coordi-
nates: £563,918 and N766,337, as defined by the Nevada Coordinate System.

7. Access to the ESF site pad from the east shall be controlled by a chain-link fence and
gates. -

8. Existing roads. utilities, and structures shall be incorporated into the ESF if this
incorporation can be shown to be cost effective,

9. The area within the site boundaries shall be cle;red of unusable roads, utilities, and
structures that interfere with the ESF,

10. The designs for site preparation shall ensure that construction activities disturb only
the minimum amount of land necessary to accomplish the project.

11. Toosoil shall be stored in an :e_ny_i.ronmentally acceptable manner,

12. The ESF shall be designed to op.erate on a 3.shift-per-day, 7-days-per- week schedule
throughout both the ESF construction and operation phases.

13. Lighting in operations areas shall support security requirements.

14, The design shall include considerations for site restoration.

Assumptions

1. Surface characteristics such as topography, metcorblogical conditions, and flood po-
tential are important factors in the process of designing surface facilities. It is incum-
bent upon the designers to include these factors during the design process.

2. All necessary civil work to support the site systems, subsystems, and components will
be completed in order to meet the schedule of approved in situ site characterization
activities.

3. The natural terrain will provide a barrier to vehicle access from elsewhere on the site.

0SCR —'89 010
PROPOSED MODIFICATlON zev. 5
a. Permanent ESF structu;es ‘syster'ni‘.“ahd c-ompon-ents shall be designed and

constructed for a 100-year maintainable fife. -

b. Drainage ponds and rbc.i‘(”st&ag-e (muck pile) liners shall be designed and con-
structed for a maintainable 25-year life.

¢. The design life for all other ESF systems. components, and structures shall be
maintainable for § years unless otherwise specified.

1.3
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1.2,6.1 SITE

Main Pad

Subparts are: 1.2,6.1.1 .
1.2.6,1.2 Auxiliary Pads .
1.2.6.1.3 Access Roads
1.2.6.1.4 Site Drainage

Definition of Subsystem Elements

The ESF site is defined as the systems, subsystems and components located on
Government-owned land necessary for the development of the surface and underground facili-
ties and supporting systems required to support site characterization testing at depth. The site
is comprised of the main pad, auxiliary pads, access roads, and drainage systeni contained within
the boundaries of the ESF.

The ESF will be located in Coyote Wash on the eastern side of Yucca Mountain at an
elevation of about 4,130 feet and placed on a cut-and-fill rock shelf located on the side of the
hill that bounds the wash on the northeast,

Applicable Regulations, Codes, and Speciﬂcations

The design shall be in accordance with:"

1. DOE 6430.1, Chapters I, II, XI, XII.
2. Nevada Revised Statues - Chapter 445, para. 705, item 8.
3. State of Nevada Department of Highways Section 201 through 212.

In addition, see Section 1.2.6.0, Applicable Reiulationt. Codes, and Specifications.
Functional Requirements

1. Site systems, subsystems, and components are composed of general civil improve-
ments. This includes but is not limited to clearing, grading, excavations, filling,
parking areas, flood protection, drainage systems, temporary roads, laydown areas,
and top soil storage areas adequate to support construction and operation of the
shafts, underground workings, and testing program,

2. Roads, building pads, utility corridors, and rock-storage areas shall be cleared, graded,
and stabilized.

3. The surface layout (site plan) must accommodate future expansion as determined by
the uncertainty allowance (see Section 1.2.6.0, Performance Criteria item #2).

1-1



Rev. 1

Performance Criteria

1. The site systems, subsy:tenis. and éomponenu shall provide a safe, healthful, and
productive working environment, - _

2. Site systems, subsystems, and features related to drainage ponds and rock storage
areas shall be designed and constructe:d for a maintainable 25-year life.

3. Site preparation for shaft collars shall be designed and constructed for a maintainable
100-year life.

4. Dust control shall be provided at potential dust-generation areas such as roads and
carth moving sites in order to minimize airborne particulates, as required by federal,
state, and local codes.

5. The shafts and shaft collar areas shall be located and/or graded to protect them from
the probable maximum flood as defined in the RIB.

Interface Control Requirements

%

The ESF desiEners shall coordinate with repository designers on ESF site location and layout
and on permanent ESF structures, systems, and components, and shall make available all design
information pertaining to the permanent ESF components during formal program design reviews.

In addition, see Section 1.2.6.0, Interface Control Requirements.

Constraints

1. The design and construction of the site (civil improvements) for the permanent ESF
structures, systems, and components shall not significantly increase the preferential
pathways for groundwater or radioactive waste migration to the acceiz~"e environ-
ment.

2. The site systems, subsystems, and components shall incorporate environmental im-
pact considerations with respect to ground disturbance, dust control, etc. (See Sec.
tion 1.2.6.0, Constraints item #1.) "

3. All storm-water runoff shall be controlled in an environmentally ac;:epuble manner.
4, The design life for all ESF systems, components, and structures shall be as follows:

a. Permanent ESF structures, systems, and components shall be designed and
constructed for a 100-year maintainable Iife.

b. Drainage ponds and rock storage (muck pile) liners shall be designed and con-
structed for a maintainable 25-year life.

1-2
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¢. The design life for all other ESF iystemi. components, and structures shall be
maintainable for 5 years unless otherwise specified.

. The first shaft, ES-1, shall be located at the intersection of the following coordinates:

£563,630 and N766.255, as defined by the Nevada Coordinate System.

. The second shaft, ES-2, shall be located at the intersection of the following coordi-

nates: E563,918 and N766,337, as defined by the Nevada Coordinate System.

. Access to the ESF site pad froﬁ tlie: east shall be controlled by a chain-link fence and

gates. :

Existing roads, utilities, and structures shall be incorporated into the ESF if this
incorporation can be shown to be cost effective.

. The area within the site boundariés shall be cleared of unusable roads, utilities, and

structures that interfere with the ESF. .

The designs for site preparation shall ensure that construction activities disturb only
the minimum amount of land necessary to accomplish the project.

Topsoil shall be stored in an environmentally acceptable manner.

The ESF shall be designed to operate on a 3-shift-per-day, 7-days-per- vieek schedule
throughout both the ESF construction and operation phases.

Lighting in operations areas shall support security requirements,

The design shall include considerations for site restoration.

P2
e,
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Assumptions

1.

2.

3.

Surface characteristics such as topography, meteorological conditions, and flood po-
tential are important factors in the process of designing surface facilities. It is incum.
bent upon the designers to include these factors during the design process.

All necessary civil work to support the site systems, subsystems, and components will

be completed in order to meet the schedule of approved in situ site characterization
activities. ’ A

The natural terrain will provide a barrier to vehicle access from elsewhere on the site.

1.3
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AN COST/SCHEDULE CHANGE REQUEST (C/SCR) 587
C;fange No. Organization: Originator: Origination Date:
89.011 SAIC . M. E. Spaeth 11/15/88
e

Revise the Exploratcry Shaft Facility (ESF) Subsystem Design Requirements
Document (SDRD) NY0-309 in Accordance thh the Approved ESF Engineering
Change Request (ECR) 019

Explanation & Reason for Change:

wBS: 1.2.6.1.1.T

CHANGE: See the attached ESF ECR Olgﬂ

REASON: Sce the "Basis for Change" on ESF ECR 019.

COST IMPACT: \None

SCHEDULE IMPACT: None

ATTACHMENTS: 1. Letter, L. P. Skousen to M. E. Spaeth, July 20, 1988,
Proposed Changes to the Exploratory Shaft Facility
Subsysten Design Requirements Document (SDRD)
Engireering Change Requests (ECRs) 010 through 027.

2. [ESF ECR 018.

Responsible Organization _¥: E. Spaeth M/./”'ﬁ" Date ///72/%

CCB Secretary L. C. Merkley Date%
Approval: Project Manager, WMP&;’ C. P. Gertz Date /2;’*/,)/59
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BASELINE CHANGE EVALUATION SUMMARY

Baseline Change: Revise ESD SDRD In accordance with C/SCR No:
approved ESF-ECR 019, 89/011

Summary c¢f Reccrmmended Acticns:
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EC '89 011
Department of ergy .
Nevada Operations Office

P. Q. Box 98518
Las Vegas, NV 89193-8518

RECEIVED
JUL 20 1988 M. E. SPAETH

_ . #’ JUL 211388 .
Hichael E. Spaeth 4—" : W Route Mlﬂ’) ’XTM

/

Technical Project Office .

o ST ‘ , Copies
ATTN: Phil Herkley
Science Applications

International Corporation
Suite 407
101 Convention Center Drive
Las Vegas, NV 89109

LA

c".?oﬂ.a.

PROPOSED CHANGES TO THE EXPLORATORY SHAFT FACILITY SUBSYSTEM DESIGN REQUIREMENTS
DOCUMENT (SDRD) ENGINEERING CHANGE REQUESTS (ECRs) 010 through 027

The Chairman of the Interface Control VWorking Group approved the subject
ECRs on July 8, 1988. The contents of these ECRs change the information
‘E@ contained in various sections of the SDRD under the formal Project Baseline
Process. Send all holders of the SDRD controlled copies of this information.

If you have any questions, please feel free to contact Dennis H. Irby at

794-7932.
\§;:::;-;. Skousen, Chief
\\kg\Technology Development and
Engineering Branch
VHPO:DHI-2970 Vaste MHanagement Projeut Office
Enclosure:

Approved ECRs 010 through 027

* #2reived In Corfy SAIC/T&MSS
#anagsmeny mglucrlggon
® JUL 21 1988
U 221988

CCF RECEIVED
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R. R. Reust, SAIC, Las Vegas, NV
John Nimmo, SAIC, Las Vegas, NV
S. H. Klein, SAIC, Las Vegas, NV
V. E. Narrows, SAIC, Las Vegas, NV
James Blaylock, WHPO, NV

E. L. Vilmot, VMPO, NV
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0SCR —'89 011
N ESF ENGINEERING CHANGE REQUEST

ECR NO. 019

ESFI11.FMB-12/21
PAGE | o1

SECTION 1. TO BE COMPLETED B8Y PARTICIPANT REQUESTING CHANGE

QA LEVEL N/A PARTICIPANT _ SAIC
SOURCE ESF SDRD OATE ~6/710788

WBS DESIGNATION .2.0 ORIGINATOR Y
.2.0.3 surface Facllicles REV. NO. | U%IE [2/18787
DESCRIPTION OF CHANGE r

In the ESF SDRD 1.2.6.3, Surface Fac{lities Applicable Regulations, Codes, and
Specifications (page 3-1) change "DOE 6430.1" to "Drafc DOE 6430.1A dacved 12/25/87

except for seismic requirements Ol11-2.7 Earthqunke Loads.”

SEE CONTINUATION PAGE

BASIS FOR CHANGE Lester P. Skousen letter dated March 23, 1988.
WMPO:MBB-2051, dtd. 5/12/88 and WHPO:MBB-2016, dtd. 5/9/88

N ),
A WPy CONTINUATION PAGE
FAR ESF IC OR P
QA E&W DATE £/2//53_ TPO mm%)/c&gw
SECTION 2—1CWG CHAIRMAN AGTION _____ NOT APPLICABLE
1. PROCEED WITH ECR EVALUATION " YES NO SCOPE CHANGE YES NO
2. PROCEED WITH WORK YES NO CONSTRUCTION WPACT YES N
3. TOTAL COSTS ROM BUOGET PROJECTED
(increese/decrecse) ENGINEERING '
NOT APPLICABLE TOTALS
4. SCHEDUUNG MPACT ___ NOT APPLICABLE
ENGINEERING WEEKS
CONSTRUCTION WEEKS
5. PROCEED WITH DETAIL ENGINEERING YES NO
PROCEED WITH DETAIL ESTIMATE T YES T NO
8. FUNDING:
NOT APPLICABLE __ v/~ NOT FUNDED, PROJECTED ONLY
CHANGE ORDER SPECWAL STUDIES

ICWG CHAIRMAN/OATE

7. APPROVED ! / 7/4/’ ,

ICWG cmmmr( DATE




CSCR —_ 89,0117 o
PROPOSED MODIFICATION | Rev 6

1.2.6.3 SURFACE FACILITIES

Subparts are. .3.1 Ventilation System

3.2 Test Support Facilities

3.3 Trailer Spaces

.3.4 Parking Areas

.3.5 Materials Storage Facilities
.3.6 Shop

.3.7 Warehouse

3.8 Trailers

3.9 ALE Building (Area 25)
3.1

0 Commumcatuons ‘Data Building

Tt et bt et ek B ek s s
NNNNNNNNNM
G!OOO\O'O\OOG‘O‘\O

Definition of Subsystem Eleménts

The surface facilities system and subsystcm includes all the facilities, systems, and services
for the surface buildings and trailers that are required for the support of ESF operations and in
situ site charactenization,

Applicable Regulations, Codes, and Specifications

Lt

The designs shall be in accordance mth

1. DOE 6430.1A dated 12/25/87 except for seismic requirements 0111.2.7 Earth.
quake loads.

In addition, see Section 1.2 6.0, Applicable Regulations, Codes, and Specifications.

Functional Requirements

1 Provide buildings and supporting equipment for the following functions:

a. Ventilation system
b. Test support facilities
1) Test apparatus assembly pad
¢. Trailer spaces
d. Parking areas
1) Surface mobile equipment

3]
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PROPASED MODlFlCATlON Rev. 6

2) Personnel parking
3) Visitor parking
. Materials storage facilities -
f Shop
g. Warehouse
h. Traiers
Offices for Principal Investigators (Pls)
Offices for site security
Offices for site operations staff
Ofhices for site administration and training
Ofhces for Quality Assurance .
Offices for support of shaft and faculnty construction
Laboratories, etc.
Change trailers e
First aid trailer
10) Test support trailer
11) NRC and State offices
1. A&E building (Area 25)
1) Administration
2) Visitors
3) Training
4) Engineering staff
5) Secunty
€) Labs (as required)
7) Sleeping quarters (as required)
8) Offices for Pls '
9) NRC and State offices
). Communications and data building
§ Computer control system
3

WO~ Or U B LI NJ e

Data acqusition (IDS)
Communications equ:pment

2 Provide air quality monitoring -

3 Provide water quality monitoring (including the physical. chemical. and biological
charactenstics of ESF wastewater, the receiving water body, and any other water
bodies that could be affected by ESF operations).

4 Provide dust control and or collection facilities.

5 Provide for the detection of and protection from fires and explosions

6. Provide onsite transportation facilities for equipment, materials, and rock.
Performance Criteria

1. The surface facilities shall meet the operational requirements of the users.

2 The surface facilities shall be desngned and constructed for a nominal S.year life.

unless otherwise noted.

3.2
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3 The surface facilities and their locations shall (a) facilitate the flow of matenal and
personnel within the ESF site and (b) provide adequate ESF site secunty. including
controlled access and emergency response.

4. The facihties shalt be complete with Heating Ventilation and Air Conditioning (HVAC).}
compressed air, plumbing and sanitary facilities, lighting, communications. and fire
protection systems. as appropriate for the intended use.

5. Surface facilities shall combine .functionﬁ when the combinations are cost effective.

6. The surface facilities shall be located away from potential dust generating areas to
the extent practicable. :

Interface Control Requirements

See Section 1.2.6.0, Interface Control Requirements.

Constraints

1. The general layout of the surface facilities shall be designed to minimize disturbance
to the existing area.

2. To the extent practicable and economical. modular. relocatable. or portable structures
shall be considered for surface facilities.

3 To the extent practicable and consistent with procurement regulations. consideration

of surplus government equipment shall be given to fulfill the requirements for the
surface facilities and equipment.

4 Each inhabited structure shall have rest rooms, water heating. space heating. and ar
conditioning, as required for the intended use.

Assumptions

None.

33
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Rev. 1

1.2.6.3 SURFACE FACILITIES

e

V;;i-ti'lation System

Subparts are 1.2.6.3.1
1.2.6.3.2 Test Support Facilities
1.2.6.3.3 Trailer Spaces
1.2.6.3.4 Parking Areas
1.2.6.3.5 Materials Storage Facilities
1.2.6.3.6 Shop
1.2.6.3.7 Warehouse
1.2.6.3.8  Trailers
1.2.6.3.9 ALE Building (Area 25)
1.2.6.3.10 Communlcatlon:/Dau Building

Definition of Subsystem Elements

The surface facilities system and subsystem includes all the facilities, systems, and services
for the surface buildings and trailers that are required for the support of ESF opcrmons and in
situ site characterization.

Applicable Regulations, Codes, and Specifications

The designs shall be in accordance with:
1. DOE 6430.1

In addition, see Section 1.2.6.0, Applicible Regulations, Codes, and Specifications.

Functional Requirements

1. Provide buildings and supporting equipment for the following functions:

. Ventilation system
. Test support facilities
1) Test apparatus assembly pad

. Trailer spaces

Parkmg areas
Surface mobile equipment
Personnel parking :
thor parking

Materials storage facilities

Shop

. Warehouse

. Trailers

o-

O-ﬂ

e ~n
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Offices for Pnncnpal Invem
Offices for site security it
Offices for site opemlons staﬁ'

Offices for site administration and tmmng

Offices for Quality Assurance " -

Offices for support of shaft and facility construction

Laboratories, etc.

Change trailers

First aid trailer P
10) Test support trailer
11) NRC and State ofﬁces

i. AE building (Area 25)

Administration -

Visitors

Training

Engineering staff

Security

Labs (as required)

Sleeping quarters (as required)

Offices for Pls

NRC and State offices -

Commumcatlons and data building

Computer/control system -

Data acquisition (1DS) -

Communications equnpment

WD~ U &)

OO~ BN =

2. Provide air quality momtonn;

3. Provide water quality momtormg (mcludmg the physical. chemical, and biological
characteristics of ESF wastewater, the receiving water body, and any other water
bodies that could be aﬂ'ectcd by ESF operatlons

4. Provide dust control and/or collectlon fac:lme:

5. Provide for the detection of and protectlon from fires and explosions.

6. Provide onsite transportation facilities for equipment, materials, and rock.

Performance Criteria

1. The surface facilities shall meet the operational requirements of the users.

2. The surface facilities shall be designed and constructed for a nommal S-year life.
unless otherwise noted.

3. The surface facilities and their locations shall (33 facilitate the flow of material and

personnel within the ESF site and (b) provide adequate ESF site security, including
controlled access and emergency response.

4. The facilities shall be complete with Heating Ventilation and Air Conditioning (HVAC),
compressed air, plumbing and sanitary facilities, lighting, communications, and fire
protection systems, as appropriate for the intended use.

3-2
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5. Surface facilities shall combine functions when the combinations are cost effective.

6. The surface facilities shall be located away from potential dust generating areas to
the extent practicable.

Interface Control Requirements

See Section 1.2.6.0, Interface Control Requirements.

Constraints
1. The general layout of the surface facilities shall be designed to minimize disturbance
to the existing area. '

2. To the extent practicable and economical, modular, relocatable, or partable structures
shall be considered for surface facilities.

3. To the extent practicable and consistent with procurement regulations, consideration
of surplus government equipment shall be given to fulfill the requirements for the
surface facilities and equipment.

4. Each inhabited structure shall have rest rooms, water heating, space heating, and air
conditioning. as required for the intended use.

Assumptions

None.
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N COST/SCHEDULE CHANGE REQUEST (C/SCR) 9/87

C;xaﬂge HNo.: Organization: o Originator: Origination Date:
89/012 SAIC | iﬁfi; _}'Eﬁ.sﬁgeth 11/15/88

Title:

Revise the Exploratory Shaft Facility (ESF) Subsystem Design Requirements
Document (SDRD) NV0-309 in Accordance with the Approved ESF Engineering
Change Request (ECR) 020

Explanation & Reason for Change:

¥BS: 1.2.6.1.1.T

K CN
PR |
.

CHANGE: See the attached ESF ECR 020. -

REASON: See the "Basis for Change" on ESF ECR 020.
- COST IMPACT: WNone
SCHEDULE IMPACT: None
ATTACHMENTS: 1. Letter, L. P. Skousen to M. E. Spaeth, July 20, 1988,
Proposed Changes to the Exploratory Shaft Facility
Subsystem Design Requirements Document (SDRD)
Engi <2ring Change Requests (ECRs) 010 through 027.

2. ESF ECR 020.

>

o7
CCB Secretary P. C. Merkley MIM&I - Date Qfé%{{f
Approval: Project Manager, WMP&(C‘ P. G'“’Wate 203 5

rg 4

Responsible Organization _X¥. E. Spaeth Mﬂ%‘ Date ///ZZ/%




TSC3A %C?ﬁ:&:h $ROTTIT
BASELINE CﬁANG' 7'523&:::3 S"FHAR.
Baseline Change: Revise ESF SDRD in accordance with C/SCR No:
approved ESF-ECR 020. : 89/012
Summary cf Reccomended Actions: -
ERA S .
?::&ec: Qffize TEMSS
A
RESE ESD  PSOC QA MIgS SEEI SEaT ATMIN
Cencursence (] @ (:_] D {:] @ i @
foacurrence with Cenzizzzns (O] [ (O [ Znd O 0O
Non Concurzenze 0O O EaO { g O Od
O ©-c O

B O OO0

-

P ammane Jiiemesq e
[Oorrttl: 393l -—n-.a

Iapace"”.

(2) "This request for an additional safety ground srsten
H&N for the main ESF Substation is "New Work".
data/analysis to substantiate the added cost and schedule
nust be provlded" e :

SR
PN

(1) "This will have a Cost Impact but no Schedule

to ba decigned by

As a result, there {s no

impacts. This

impact Analvses:
cost.

Data was not provided to indicate impact relating to the

P. C. Merkley

CC3 Sacretacy

pates2 /12 /9%
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Department of Energy
Nevada Operations Ollice .. =
P O Box 98518 &
Las Vegas, NV 89193-8518

RECEIVED
JUL 201368 M. E. SPAETH

. f* JuL211388 e
Michael E. Spaeth 4—" | _ : W Route ML";? ’X

Technical Project Officer : .
for NNVSI Copies

ATTIN: Phil Merkley

Science Applications
International Corporation

Suite 407

101 Convention Center Drive

Las Vegas, NV 89109

PROPOSED CHANGES TO THE EXPLORATORY SHAFT fACILITY SUBSYSTEM DESIGN REQUIREMENTS
DOCUKENT (SDRD) ENGINEERING CHANGE REQUESTS (ECRs) 010 through 027

The Chairman of the Interface Controi Vorking Group approved the subject
ECRs on July 8, 1988. The contents of these ECRs change the information
‘Eb contained in various sections of the SDRD-under the formal Project Baseline
Process. Send all holders of the sbﬁn controlled copies of this information.

If you have any questions, please feel free to contact Dennis H. Irby at

794-79132.
Le;ter P. Skousen, Chief
\\\prechnology Development and
Engineering Branch
VHPO:DBI-2970 Vaste Management Project Office
Enclosure:

Approved ECRs 010 through 027

* R2rtived In Cofigyray SAIC/T&MSS
wlanagemant ggﬂﬁ_‘}%lr;on
S JUL 21 1988
Jur 222 1988

CCF RECEIVED



Multiple Addressees

84155

ce v/o encl: :
V. J. Cassella, HQ (RV-123) FORS
Dean Stucker, HQ (RW-223) FORS P
G. K. Beall, SAIC, Las Vegas, NV T
M. C. Brake, SAIC, Las Vegas, NV - -: . .-
R. R. Reust, SAIC, Las Vegas, NV B
John Nimmo, SAIC, Las Vegas, NV

S. H. Klein, SAIC, Las Vegas, NV S
V. E. Narrovs, SAIC, Las Vegas, NV .
James Blaylock, WHPO, NV
E. L. Wilmot, VMPO, NV




FSECR-003 Page

ESF ENGlﬁ%Eama-cﬂﬁ?JGQ hgoussr

ESTP11.FMB.12528/8

ECR NO. 020 T PAGE
| I o 2
SECTION 1. 70 BE COWPLETED BY PARTICIPANT REQUESTING CHANGE
A
. goul{q%‘ésl' fenix & Scisson, Inc. - : " PARTICIPANT Fenix & Scisson
WBS DESIGNATION ~T.2.8.2.1 DATE 5-21-88

TITLE flectrical Grounding System ORIGINATOR Tsﬁ Greiner
DESCRIPTION REV. NO.

REV. NO. DATE

A safety ground system will be designed and specified by Holmes and Narver at

the main substation for the ESF. The 4,160 volt system will have the neutral

grounded through a 25 amp resisto- and connected to a safety ground bed separated

by a minimum of 50 ft. The SDRD Sections 1.2.6.2.1, 1.2.6.4 and 1.2.6.5 need

to be revised.

SEE CONTINUATION PAGE

BASIS FOR CHANGE

1. Provide highest deqree of personnel safety uysing mobile equipment,

2. Agrees with the current trend at the NTS for a safety ground system for

subsurface activities.

SEE CONTINUATION PAGE

SCOPE CHANGE CONSTRUCTION IMPACT _ X YES NO

PARTICIP ESF ICWG REP TATIVE OR PARTICIPANT
QA REP DATEL'Z DATE /2 7

SECTION 2. ACTION

1. PROCEED WITH ECR EVALUATION «— YES NO
2. PROCEED WITH WORK YES NO e o QLS
ESF ICWG CHAIRMAN

3. TOTAL COSTS . ROM BUOGET PROJUECTED
(incrasse/decresse) ENGINEERING
CONSTRUCTION
TOTALS
4, SCHEDUUNG IMPACT
‘ ENGINEERING WEEKS
CONSTRUCTION _WEEKS
8. PROCEED WITH DETAL ENGINEERING YES NO
PROCEED WITH DETAR ESTIMATE YES NO

ESF CHAIRMAN ICWG

8. FUNDING
CHANGE ORDER SPECWUL STUDIES

¥~ NOT FUNDED, PROJECTED ONLY 5 . {! Q4

ESF CHAIRMAN ICcwd

7. APPROVED FOR BASELINING

Qs A, ke,

ESF CHAIRMAN ICW{

i
1
|
i
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ATTACHMENT TO FSECR-003

A. Revisions to the subsystems Deiign Requirements Document:
1. Section 1.2.6.2.1, power Systeﬁﬁ - refer to the last
sentence of paragraph 2 under performance criteria.

Present wording = "Adequate sur?e protection and a well-
engineered grounding system shall be provided in order to
maximize personnel and gqujpggq; safgty.'

A Wi A, .

Revision: "Adequate primiry surge protéction and a well-

engineered, sepirate "safety® groundin? systea shall be
provided in order to maximize personnel and equipment
safety.* . '

2. Section 1.2.6.4, First Shaft - Constraint No. 11.

Present Wording: “"Utility lines, shaft steel, etc., shall
be designed such that the integrity of the underground
electrical grounding systems is electrically isolated from
the surface electrical grounding systea.” :

Revision: "Utility lines, shaft steel, etc., shall be

designed such that the underground electrical grounding
system is electrically bonded to the surface electrical
*safety” grounding systes.* .

3. Section 1.2.6.5, Second Shaft’- Constraint No. 13.

Present wording and the revisions are exactly the same as
stated in number A2 above for 1.2.6.4.
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1.2.6.2.1 POWER SYSTEMS

ot

Definition of Subsystem_Eleh‘.l:

oA

ents

P R
The power systems are defined as those systems. subsystems, components, and structures
that supply electnical power to the ESF site, These systems include, but are not limited to. the
ESF site substation. extension of the existing 69-kV overhead power line. a secondary power line
(to the booster pump station), surface lighting, a stand-by power generation system. and an
uninterruptable power system (UPS). . .

Functional Requirements ;.

Electrical power systems shall providé all of the necessary power. during both normal and
peak demands, for the construction and operation of the ESF.

Standby power systems shall provide all of the necessary power to systems and subsystems
that have been identified as required to operate in the event of a power outage based on safety,
operational, or security requirements, for the construction and operation of the ESF.

The UPS shall provide all of the necessary power to systems and subsystems that cannot
tolerate a loss of power incident,

Performance Criteria

1. The UPS, consisting of standby batteries and inverter. shall ensure continuty of
power to the Integrated Data System (IDS). safety instruments and controls. and
communications that cannot tolerate a power interruption,

2. Power distribution for the ESF. including the primary and secondary substations,
transmission lines, and feeder cables, shall be adequately designed. with sufficient
redundancy to meet load requirements at points of usage throughout the operations
areas. Suitable switching and protective devices shall be provided in the electrical
system to prevent damage to the equipment in case of power failure or faults. Suffi.
cient metering shall be provided to establish the demand and consumption of power
Adequate primary surge protection and a well-engineered separate "safety”_grounding
system shall be provided in order to maximize personnel and equipment safety.

3. A 69-kV overhead power line shall be designed to be routed from the existing 69-kV
line (at the NTS boundary) to a main substation at the ESF site to accommodate all
of the anticipated electrical loads during the construction and operation of the ESF.
In addition, the main substation at the ESF site shall be designed to accommodate
Elé;_:f the anticipated electrical loads during the construction and operations of the

12141 L
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4. The power distribution system shall provide adequate services from the main ESF
substation to the surface and subsurface facilities.

5. The surface facilities power distribution system shall in_clude the appropriate services
to surface-mounted equipment. Surface-mounted equipment (permanent and tem-
porary) includes, but is not limited to:” -

. Hoists and controls
. Air compressor(s)
. Ventilation fans
. Communication equipment, as required
. Main water supply pump(s)
Shaft-work-deck winches and miscellaneous motors
. Trailers
. Shops
Lights

bl o W AW . X 7

6. The electrical system shall be designed to withstand windblown dust and other natural
phenomena.

7. The subsurface facilities power distribution system shall be defined in Section 1.2.6.7 1 §
8. The standby power system shall provide standby power for safety and security lighting.

9. The standby power system shall include generators. fuel tanks. transfer switches,
necessary fuel piping, conduit and wire, cutouts, concrete work, and weatherproof
enclosures. The generators shall have sufficient output to provide power for the
hoists (to allow for evacuation of all underground personnel within the time allowed).
ventilation, area lighting, and surface computer equipment that would be damaged by
a power failure. The allowable delay time between the loss of primary power and the
availability of standby power will be dictated by safety considerations cf the mining
cperation. .

10. Standby generators shall be installed and have the capability to support the hoisting
systems when the hoist(s) become operational.

Constraints

1. The normal supply of electrical power shall be provided by a substation to be cen-
structed at the ESF site. Power for this substation shall be supplied from an existing
69-kV overhead power line extending from Canyon Substation in Jackass Flats to the
NTS boundary 6.2 miles away.

2. The design of the electrical system shall include the modifications that ate required to
accommodate the tie-in of the proposed 69-kV transmission line between the Canyon
Substation and the main substation to be located at the ESF site.

3. The design shall incorporate existing NNWSI Project transformers and switch gear as
much as practicable.

4. A power supply shall be available as soon as possible but no later than the start of
shaft construction.

2.1.2
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Assumptions

None.
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1.2.6.4 ' FIRST SHAFT

Collar

Subparts are: 1.2.6.4.1
1.2.6.4.2 - Lining
1.2.6.4.3 Stations
1.2.6.4.4 -Furnishings
1.2.6.4.5 Hoist System
1.2.6.4.6 Sump

Definition of Subsystem Elements

The first shaft system is defined by the vertical engineered openings, within an 11-foot
radius of the shaft centerline, that connect the surface with the targeted horizons, provide safe
and controlled access to the targeted horizons for personnel, equipment. underground service
systems, and includes the materials required for development of the underground dnfts and
excavations. as well as underground testing operations.

Applicable Regulations, Codes, ahd Specifications

See Section 1.2.6.0, Applicable Regulations, Codes. and Specifications.

Functional Requirements

1. Provide safe access between the ESF surface and the underground portion of the ESF
to meet the needs of underground site characterization testing (at two levels). The
flexibility to sink shafts in Calico Hills will be maintained.

2. Provide for testing in the shaft as required.

3. Provide for water drainage and/or control in the shaft.

4. Provide means for emergency egress.

Performance Criteria

1. The shaft shall be designed and constructed such that it meets the requirements of
personnel, equipment, matenals, utilities, excavated rock. and ventilation.

2. Permanent shaft structures. systems. and components shall be designed and con-
structed for a maintainable 100-year design life.

4.1
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Structures. systems. and components shall be provided for effective water and ground
control. T

. Muck handling systems shall be sized and designed for operation and in-situ site

characterization needs and shall minimize the spillage of rock during rock handling.
This system shall provide capabilities for gathering and cleaning out rock spillage
from the shaft bottom.

. The location of openings for rock handling shall be selected to minimize effects on

the integrity of any other openings.

. Appropriate gravity drainage and/or pumping systims shall be incorporated into the

shaft for draining water away from testing and other working areas to sutable ccllec-.
tion point(s) for further treatment and, or disposal.

. The shaft and its drainage systems shall control standing water and air water contact

surfaces where ventilation air will be flowing through in order to control the humidity
in the air and to maintain the quality of the ventilation air being supplied.

. The size and shape of the shaft shall be adequate to supply and exhaust the required

volumes of air for underground construction, operation. and in situ site characteriza-
tion.

. The size and depth of the shait shall be sufficient for in situ site characterization

needs in terms of testing, personnel, matenals. equipment, utilities, and schedule.

The size and layout of the shaft shall be adequate for in-situ site charactenzation
needs and capable of supporting the excavation allowances determined under General
Exploratory Shaft Facility requirements, Section 1.2.6.0. Performance Criteria item

-—
Lk %

Shaft design and construction shall provide for ESF design and construction test.
ing. performance confirmation. and in situ site characterization testing to the extent
necessary.

Necessary shaft facilities and equipment required for handling excavated rock. mate-
nals, equipment. and supplies shall support construction. operations. and in situ site
characterization testing.

Water handling and control in the shaft shall be sized for credible water inflows.

Support facilities. utilities. and equipment shall be designed and constructed to ac-
commodate conventional shaft sinking techniques (i.e.. drill and blast).

Shaft instrumentation will be protected from physical damage.

The shaft shall be excavated and structurally lined using methods and materials
based upon conventional shaft construction technology for the shaft diameter and
depth under consideration.

Functional requirements of the shafts may be assigned to either of the shafts.

4.2
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Interface Control Requirements

See Section 1.2.6.0, Interface Control Requirements.

Constraints

1. The shaft and its furnishings shall be designed to minimize air resistance to the extent
practicable.

2. Techniques used for shaft excavation shall control overbreak of rock and minimize
disturbance to the integrity of the adjoining rock mass.

3. The shaft will be designed to provide stability and to minimize the potential for
deleterious rock movement or fracturing that may create a pathway for radionuclide
migration. . '

4. The use of blasting agents, explosives. and water shall be controlled so that in situ
site charactenzation is not adversely affected.

5. Rock support and other structural anchoring materials shall be compatible with waste
isolation and shall neither interfere with radionuchde containment nor enhance ra-
dionuclide migration.

6 Ventilation air velocities in the shaft shall not exceed 2.000 feet per minute.

7. Ventilation capacity, shaft design, and air velocities in the shaft shall be optimized
with respect to the NNWSI Project objectives.

8. The predicted thermal and thermomechanical response of the host rock and surround-
ing strata and groundwater system shall be designed to withstand the anticipated
eftects.

9. The centerline coordinate location of ES.1 (science shaft) shall be N766.255.
£563.630 as defined by the Nevada Coordinate System.

" 10. The shaft shall be connected with £S5-2 (second shaft) prior to full-scale in situ testing
on the Main Test Level (1020 level).

11. Utility lines. shaft steel. etc.. shall be designed such that the underground electrical
grounding system is electrically bonded to the surface electrical “safety” grounding
system.

12. The shaft shall be designed and constructed such that its nominal finished inside
diameter is 12 feet.

13. Shaft permanent structures shall be designed and constructed to withstand the effects
of the seismic events as defined in the RIB.

Assumptions
None.

4.3
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1.2.6.5 SECOND SHAFT

Subparts are: 1.2.6.5.1 Collar
1.2.6.5.2 Lining
1.2.6.5.3 Station
1.2.6.5.4 . Furnishings
1.2.6.5 5 - Hoist System
1.2.6.5.6 Sump

Definition of Subsystem Elements

The second shaft system is defined by those systems, subsystems, and components that are
comprised of vertical engineered openings, within 11 feet of the shaft centerline. that connects the
surface with the targeted repository horizon. The system provides safe and controlled access to the
targeted repository horizon for personnel, equipment. underground service systems. and matenals
required for development of the underground drifts and excavations. as well as underground
testing operations. The second shaft will serve as the primary muck hoisting shaft for test area
development,

Applicable Regulations, Codes, and Specifications

See Section 1.2.6.0. Applicable Regula.tions. Codes. and Specifications.

Functional Requirements

1. Provide safe access between the ESF surface and the candidate repository horizon to
meet the needs of site characterization testing, emergency egress. ventiation intake
and exhaust, major muck handling, and primary transport of heavy equipment.

2. Provide for water drainage and/or control in the shaft.

3. Provide for testing in the shaft as required.

Performance Criteria
1. The shaft shall be designed and constructed such that it meets the emergency egress.
ventilation, mining and testing requirements.

2. Permanent shaft structures. systems, and components shall be designed and con-
structed for a maintinable 100-year design life.
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The shaft shall serve as the priméry rock hoisting and construction support shaft

. Muck handling systems shall be sized and designed for ESF operations 2nd in situ site

characterization needs and shall minimize the spillage of rock during rock handling.
This system shall provide capabilities for gathering and cleaning out rock spillage
from the shaft bottom.

Structures. systems, and components shall be provided for effective water and ground
control :

Appropriate gravity drainage and/or phmping systems shall be incorporated into the
shaft for draining water away from testing and other working areas to suntable collec-
tion point(s) for further treatment and/or disposal.

The shaft and its drainage systems shall control standing water and air water contact
surfaces where ventilation air will be flowing through in order to control the humidity
in the air and to maintain the quality of the ventilation air being supplied.

The size and shape of the shaft shall be adequate to supply and exhaust the required
volumes of air for underground construction, operation, and in situ site characteriza-
tion.

The shaft and its furnishings shall be designed to minimize air resistance to the extent
practicable.

The size and depth of the shaft shall be sufficient for in-situ site characterization
needs in terms of testing, personnel, materials, equipment, utilities, and schedule.

The size and layout of the shaft shall be adequate for in-situ site characterization
needs and capable of supporting the excavation allowances determined under General
Exploratory Shaft Facility requirements Section 1.2.6.0, Performance Criteria 2.

Shaft design and construction shall provide for ESF design and construction test-
ing. performance confirmation, and in situ site characterization testing to the extent
necessary.

Shaft design and construction shall provide for ESF design and construction test-
ing, performance confirmation, and in situ site characterization testing to the extent
necessary. y

Nccessar)f shaft facilities and equipment required for handling excavated rock. mate-
rials, equipment, and supplies shall support construction, operations. and in situ site
characterization testing.

Water handling and control in the shaft shall be sized for credible water inflows.

Support facilities, utilities. and equipment shall be designed and constructed to ac-
commodate conventional shaft sinking techniques (i.e., drill and blast).

The shaft shall be excavated and structurally lined using methods and materials

based upon conventional shaft construction technology for the shaft diameter and
depth under consideration.

5.2
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Interface Control Requirerﬁenfs

See Section 1.2.6.0, Interface Control Requirements.

Constraints

1. The functional requirements of the shafts may be assigned to either of the shafts.

2. Techniques used for shaft excavation shall control overbreak of rock and minimize
disturbance to the integrity of the adjoining rock mass.

3. The shaft will be designed to provide stability and to minimize the potential for
deleterious rock movement or fracturing that may create a pathway for radionuclide
migration.

4. The use of blasting agents, explosives gnd water shall be controlled so that in situ
site charactenization is not adversely affected.

5. Rock support and other structural anchoring materials shall be compatible with waste
isolation and shall neither interfere with radionuclide containment nor enhance ra-
dionuclide migration.

6. Ventilation air velocities in the shaft shall not exceed 2,000 feet per minute.

7. Ventilation capacity, shaft design, and air velocities in the shaft shall be optimized
with respect to the NNWSI Project objectives.

8. The predicted thermal and thermomechanical response of the host rock and surround-
ing strata and groundwater system shall be considered in the ESF design as defined
in the RIB. Phased construction techniques shall be employed to accommodate post-
construction thermal stresses.

9. The shaft shall be designed and constructed such that its nominal finished diameter
is 12 feet.

10. The centerline coordinate location of the ES-2 (second shaft), in the Nevada Coor-
dinate System, shall be N766,337;: E 563.918.

11. The shaft shall be connected with ES-1 (science shaft) prior to full-scale in situ testing
on the Main Test Level (1020-level).

12. The location of openings for rock handling shall be selected to minimize effects cn
the integrity of any other openings.

13. Utility lines, shaft steel. etc.. shall be designed such that the the underground electrical
grounding system is electrically bonded to the surface electrical “safety” grounding
system.”

14. Shaft permanent structures shall be designed and constructed to accommadate sess.
mic events as defined in the RIB,.

Assumptions

None.
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1.2.6.2.1 POWER SYSTEMS

Definition of Subsystem Elements

The power systems are defined as those systems, subsystems, components, and structures
that supply electrical power to the ESF site. These systems include, but are not limited to. the
ESF site substation, extension of the existing 69-kV overhead power line, a secondary power line
(to the booster pump sta!ionz. surface lighting, a stand-by power generation system, and an
uninterruptable power system (UPS).

Functional Requirements

Electrical power systems shall provide all of the necessary power, during both normal and
peak demands, for the construction and operation of the ESF.

Standby power systems shall provide all of the necessary power to systems and subsystems
that have been identified as required to operate in the event of a power outage based on safety,
operational, or security requirements, for the construction and operation of the ESF.

The UPS shall provide all of the necessary power to systems and subsystems that cannot
tolerate a loss of power incident,

Performance Criteria

1. The UPS, consisting of standby batteries and inverter, shall ensure continuity of
power to the Integrated Data System (IDS), safety instruments and controls. and
communications that cannot tolerate a power interruption.

2. Power distribution for the ESF, including the primary and secondary substations.
transmission lines, and feeder cables, shall be adequately designed, with sufficient
redundancy to meet load requirements at points of usage throughout the operations
areas. Suitable switching and protective devices shall be provided in the electrical
system to prevent damage to the equipment in case of power failure or faults. Suffi-
cient metering shall be provided to establish the demand and consumption of power.
Adequate surge protection and a well-engineered grounding system shall be provided
in order to maximize personnel and equipment safety.

3. A 69-kV overhead power line shall be designed to be routed from the existing 69-kV
line (at the NTS boundary) to a main substation at the ESF site to accommodate all
of the anticipated electrical loads during the construction and operation of the ESF.
In addition, the main substation at the ESF site shall be designed to accommodate

all of the anticipated electrical loads during the construction and operations of the
ESF.

2.1-1
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4, The power distribution system shall provide adequate services from the main ESF
substation to the surface and subsurface facilities.

5. The surface facilities power distribution system shall include the appropriate services
to surface-mounted equipment. Surface-mounted equipment (permanent and tem-
porary) includes, but is not limited to:

. Hoists and controls

. Air compressor(s)

. Ventilation fans

. Communication equipment, as required

. Main water supply pump(s)

f. Shaft-work-deck winches and miscellaneous motors
g. Trailers :

. Shops

i. Lights

nanoWe

6. The electrical system shall be designed to withstand windblown dust and other natural
phenomena.

7. The subsurface facilities power distribution system shall be defined in Section 1.2.6.7.1.
8. The standby power system shall provide standby power for safety and security lighting.

9. The standby power system shall include generators, fuel tanks, transfer switches.
necessary fuel piping, conduit and wire, cutouts, concrete work, and weatherproof
enclosures. The generators shall have sufficient output to provide power for the
hoists (to allow for evacuation of all underground personnel within the time 2llowed).
ventilation, area lighting, and surface computer equipment that would be damaged by
a power failure. The allowable delay time between the loss of primary power and the

availability of standby power will be dictated by safety considerations of the mining
operation. ,

10. Standby generators shall be installed and have the capability to support the hoisting
systems when the hoist(s) become operational.

Constraints

1. The normal supply of electrical power shall be provided by a substation to be con-
structed at the ESF site. Power for this substation shall be supplied from an existing

69-kV overhead power line extending from Canyon Substation in Jackass Flats to the
NTS boundary 6.2 miles away.

2. The design of the electrical system shall include the modifications that are required to
accommodate the tie-in of the proposed 69-kV transmission line between the Canyon
Substation and the main substation to be located at the ESF site. :

3. The design shall incorporate existing NNWSI Project transformers and switch gear as
much as practicable.

4. A power supply shall be available as soon as possible but no later than the start of
shaft construction.

2.1.2
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B Assumptions

None.
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1.2.6.4 FIRST SHAFT

Collar

Subparts are: 1.2.6.4.1
1.2.6.4.2 Lining
1.2.6.4.3 Stations
1.2.6.4.4 Furnishings
1.2.6.4.5 Hoist System
1.2.6.4.6 Sump

Definition of Subsystem Elements

The first shaft system is defined by the vertical engineered openings, within an 11-foot
radius of the shaft centerline, that connect the surface with the targeted horizons, provide safe
and controlled access to the targeted horizons for personnel, equipment, underground service
systems, and includes the materials required for development of the underground drifts and
excavations, as well as underground testing operations.

Applicable Regulations, Codes, and Specifications

See Section 1.2.6.0, Applicable Regulations, Codes, and Specifications.

Functional Requirements
1. Provide safe access between the ESF surface and the underground portion of the ESF
to meet the needs of underground site characterization testing (at three levels).
2. Provide for testing in the shaft as required.
3. Provide for water drainage and/or control in the shaft.

4. Provide means for emergency egress.

Performance Criteria
1. The shaft shall be designed and constructed such that it meets the requirements of
personnel, equipment, materials, utilities, excavated rock, and ventilation.

2. Permanent shaft structures, systems, and components shall be designed and con.
structed for a maintainable 100-year design life.

4-1
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ents shall be provided for effective water and ground
control. R

<

. Muck handling systems shall be sized and designed for operation and in-situ site

characterization needs and shall minimize the spillage of rock during rock handling.

This system shall provide capabilities for gathering and cleaning out rock spillage
from the shaft bottom.,

. The location of openings for rock handling shall be selected to minimize effects on

the integrity of any other openings.

. Appropriate gravity drainage and/or pumbing systems shall be incorporated into the

shaft for draining water away from testing and other working areas to suitable collec-
tion point(s) for further treatment and/or disposal.

. The shaft and its drainage systems shall control standing water and air/water contact

surfaces where ventilation air will be flowing through in order to control the humidity
in the air and to maintain the quality of the ventilation air being supplied.

. The size and shape of the shaft shall be adequate to supply and exhaust the required

volumes of air for underground construction, operation, and in situ site characterza-
tion. :

. The size and depth of the shaft shall 'be sufficient for in situ site characterization

needs in terms of testing, personnel, materials, equipment, utilities, and schedule,

The size and layout of the shaft shall be adequate for in-situ site characterization
needs and capable of supporting the excavation allowances determined under General
Exploratory Shaft Facility requirements, Section 1.2.6.0, Performance Criteria item

mré&.
Shaft design and construction shall provide for ESF design and construction test-

ing. performance confirmation, and in situ site characterization testing to the extent
necessary. '

Necessary shaft facilities and equipment required for handling excavated rock. mate-

rials, equipment, and supplies shall support construction, operations, and in situ site
characterization testing.

Water handling and control in the shaft shall be sized for credible water inflows.

Support facilities, utilities, and equipment shall be designed and constructed to ac-
commodate conventional shaft sinking techniques (i.e., drill and blast).

Shaft instrumentation will be protected from physical damage.

The shaft shall be excavated and structurally lined using methods and materials

based upon conventional shaft construction technology for the shaft diameter and
depth under consideration. .

Functional requirements of the shafts may be assigned to either of the shafts.
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Interface Control Requirements

See Section 1.2.6.0, Interface Control Requirements.

Constraints

10.

11.

12.

13.

. The shaft and its furnishings shall be designed to minimize air resistance to the extent

practicable,

. Techniques used for shaft excavation shall control overbreak of rock and minimize

disturbance to the integrity of the adjoining rock mass.

. The shaft will be designed to provide stability and to minimize the potential for

deleterious rock movement or fracturing that may create a pathway for radionuclide
migration,

The use of blasting agents, explosives, and water shall be controlled so that in situ
site characterization is not adversely affected.

. Rock support and other structural anchoring materials shall be compatible with waste

isolation and shall neither interfere with radionuclide containment nor enhance ra-
dionuclide migration.

. Ventilation air velocities in the shaft shall not exceed 2,000 feet per minute.

Ventilation capacity, shaft design, and air velocities in the shaft shall be optimized
with respect to the NNWSI Project objectives.

. The predicted thermal and thermomechanical response of the host rock and surround-

ing strata and groundwater system shall be designed to withstand the anticipated
effects.

. The centerline coordinate location of ES-1 (science shaft) shall be N766.255,

E563,630 as defined by the Nevada Coordinate System.

The shaft shall be connected with ES-2 (second shaft) prior to full-scale in situ testing
on the Main Test Level (1020 level).

Utility lines, shaft steel, etc., shall be designed such that the integrity of the under-

ground electrical grounding system is electrically isolated from the surface electrical
grounding system.

The shaft shall be designed and constructed such that its nominal finished inside
diameter is 12 feet.

Shaft permanent structures shall be designed and constructed to withstand the effects
of the seismic events as defined in the.RIB.

Assumptions

None.
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1265 "SECOND SHAFT

" Collar ‘~

Subparts are: 1.2.6.5.1
1.2.6.5.2 Lining
1.2.6.5.3 Station
1.2.6.5.4 " Furnishings
1.2.6.5.5 Hoist System
1.2.6.5.6 Sump .

Definition of Subsystem Elements

The second shaft system is defined by thnse systems, subsystems, and components that are
comprised of vertical engineered openings, within 11 feet of the shaft centerline, that connects the
surface with the targeted repository horizon. The system provides safe and controlled access to the
targeted repository horizon for personnel, equipment. underground service systems, and materials
required for development of the underground drifts and excavations, as well as underground
testing operations. The second shaft will serve as the primary muck hoisting shaft for test area
development.

Applicable Regulations, Codes, and Specifications

See Section 1.2.6.0, Applicable Regulations, Codes, and Specifications.

Functional Requirements

1. Provide safe access between the ESF surface and the candidate repository horizon to
meet the needs of site characterization testing, emergency egress. ventilation intake
and exhaust, major muck handling. and primary transport of heavy equipment.

2. Provide for water drainage and/or control in the shaft.

3. Provide for testing in the shaft as required.

Performance Criteria
1. The shaft shall be de:i:ned and constructed such that it meets the emergency egress.
ventilation, mining and testing requirements.

2. Permanent shaft structures, systems, and components shall be designed and con-
structed for a maintinable 100-year design life.

51
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. The shaft shall serve as the primafy rock hoisting and construction support shaft.

. Muck handling systems shall be sized and designed for ESF operations and in situ site

characterization needs and shall minimize the spillage of rock during rock handling.
This system shall provide capabilities for gathering and cleaning out rock spillage
from the shaft bottom. : :

. Structures, systems, and components shall be provided for effective water and ground

control

. Appropriate gravity drainage and/or pumping systems shall be incorporated into the

shaft for draining water away from testing and other working areas to suitable collec-
tion point(s) for further treatment and/or disposal.

. The shaft and its drainage systems shall control standing water and air/water contact

surfaces where ventilation air will be flowing through in order to control the humidity
in the air and to maintain the quality of the ventilation air being supplied.

The size and shape of the shaft shall be adequate to supply and exhaust the required
volumes of air for underground construction, operation, and in situ site characteriza-
tion.

The shaft and its furnishings shall be designed to minimize air resistance to the extent
practicable, : -

The size and depth of the shaft shall be sufficient for in-situ site characterization
needs in terms of testing, personnel, materials, equipment, utilities, and schedule.

The size and layout of the shaft shall be adequate for in-situ site characterization
needs and capable of supporting the excavation allowances determined under General
Exploratory Shaft Facility requirements Section 1.2.6.0, Performance Criteria 2.

Shaft design and construction shall provide for ESF design and construction test-

ing, performance confirmation, and in situ site characterization testing to the extent
necessary,

Shaft design and construction shall provide for ESF design and construction test-

ing, performance confirmation, and in situ site characterization testing to the extent
necessary. :

Necessary shaft facilities and equipment required for handling excavated rock, mate-
risls, equipment, and supplies shall support construction, operations, and in situ site
characterization testing.

Water handling and control in the shaft shall be sized for credible water inflows.

Support facilities, utilities, and equipment shall be designed and constructed to ac-
commodate conventional shaft sinking techniques (i.e.. drill and blast).

The shaft shall be excavated and structurally lined using methods and materials

based upon conventional shaft construction technology for the shaft diameter and
depth under consideration.

5-2
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Interface Control Requirements

See Section 1.2.6.0, Interface Control Requirements.

Constraints

1.
2.

The functional requirements of the shafts may be assigned to either of the shafts.

Techniques used for shaft excavation shall control overbreak of rock and minimize
disturbance to the integrity of the adjoining rock mass.

. The shaft will be designed to provide stability and to minimize the potential for

deleterious rock movement or fracturing that may create a pathway for radionuclide
migration.

. The use of blasting agents, explosives and water shall be controlled 30 that in situ

site characterization is not adversely affected.

. Rock support and other structural anchoring materials shall be compatible with waste

isolxtiop and shall neither interfere with radionuclide containment nor enhance ra-
dionuclide migration.

. Ventilation air velocities in the shaft shall not exceed 2,000 feet per minute.

. Ventilation capacity, shaft design, and air velocities in the shaft shall be cptimized

with respect to the NNWSI Project objectives.

8. The predicted thermal and thermomechanical response of the host rock and surround-
ing strata and groundwater system shall be considered in the ESF design as defined
in the RIB. Phased construction techniques shall be employed to accommodate post-
construction thermal stresses.

9. The shaft shall be designed and constructed such that its nominal finished diameter
is 12 feet.

10. The centerline coordinate location of the ES-2 (second shaft), in the Nevada Coor-
dinate System, shall be N766,337; E 563,918,

11. The shaft shall be connected with ES-1 (science shaft) prior to full-scale in situ testing
on the Main Test Level (1020-level).

12. The location of openings for rock handling shall be selected to minimize effects on
the integrity of any other openings.

13. Utility lines, shaft steel, etc., shall be designed such that the integrity of the under-
ground electrical grounding system is electrically isolated from the surface electrical
grounding system.

14. Shaft permanent structures shall be designed and constructed to accommadate seis-
mic events as defined in the RIB.

Assumptions

None.

5.3
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TITLE 1.2.6.4 First Shalt REV. NO. 1 U%IE 12/18787

DESCRIPTION OF CHANGE

In the ESF SDRD, 1.2.6.4 First Shaft Functional Requirements (page 4-1) change | to

read, "Provids safe access between the ESF surface and the underground portion of the
ESF to meet the needs of underground site characterization testing (at two levels).

[The flexibility to sink shafts in the Calico Hills will be maintained.”

SEE CONTINUATION PAGE

BASIS FOR CHANGE
Agreement from DOE ESF Issues Meeting 4/21/88. 'Project will initiate the appropriate
changes to the SDRD removing any requirements to penetrate the Calico Hills. However,
the requirement for flexibility to sink shafts and drift in the Calico Hills will be
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N SEE CONTINUATION PAGE
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1.2.6.4 FIRST SHAFT

Collar -

Subparts are: 1.26.4.1
1.2.6.4.2 Lining
1.2.6.4.3 Stations
1.2.6.4.4 Furnishings
1.2.6.4.5 Hoist System
1.2.6.4.6 Sump

Definition of Subsysten'{ Elements

The first shaft system is defined by the vertical engineered openings. within an 11-foot
radius of the shaft centerline, that connect the surface with the targeted horizons. provide safe
and controlled access to the targeted horizons for personnel, equipment. underground service
systems, and includes the materials required for development of the underground drifts and
excavations, as well as underground testing operations.

Applicable Regulations, Codes, and Specifications

See Section 1.2.6.0, Applicable Regulations, Codes, and Specifications.

Functional Requirements

1. Provide safe access between the ESF surface and the underground portion of the C3F
to meet the needs of underground site characterization testing (at two levels). The
flexibility to sink shafts in Calico Hills will be maintained.

2. Provide for testing in the shaft as required.

3. Provide for water drainage and/or control in the shaft.

4. Provide means for emergency egress.

Performance Criteria
1. The shaft shall be designed and constructed such that it meets the requirements of
personnel, equipment, matenals, utilities, excavated rock, and ventilation.

2. Permanent shaft structures. systems. and components shall be designed and con-
structed for a maintainable 100-year design life.

4.1
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SRR

. Structures, systems, and components shall be provided for effective water and ground

control. :

. Muck handling systems shall be sized and designed for operation and in-situ site

charactenzation needs and shall minimize the spillage of rock during rock handling.
This system shall provide capabilities for gathering and cleaning out rock spillage
from the shaft bottom. ‘

. The location of openings for rock handling shall be selected to minimize effects on

the integrity of any other openings. -

. Appropriate gravity drainage and/or pumping systerrs shall be incorporated into the

shaft for draining water away from testing and other working areas to suitable collec-,
tion point(s) for further treatment and,or disposal.

The shaft and its drainage systems shall control standing water and air ‘'water contact
surfaces where ventilation air will be flowing through in order to control the humidity
in the air and to maintain the quality of the ventilation air being supplied.

. The size and shape of the shaft shall be adequate to supply and exhaust the required

volumes of air for underground construction, operation, and in situ site characteriza-
tion. '

. The size and depth of the shaft shall be sufficient for in situ site characterization

needs in terms of testing, personnel, materials. equipment, utilities. and schedule.

The size and layout of the shaft shall be adequate for in-situ site characterization
needs and capable of supporting the excavation allowances determined under General
Exploratory Shaft Facility requirements, Section 1.2.6.0, Performance Criteria item

-
~ . - ‘

Shaft design and construction shall provide for ESF design and construction test-
ing, performance confirmation, and in situ site characterization testing to the extent
necessary,

Necessary shaft facilities and equipment required for handling excavated rock. mate-
nals, equipment, and supplies shall support construction, operations, and in situ site
characterization testing.

Water handling and control in the shaft shall be sized for credible water inflows.

Support facilities, utilities, and equipment shall be designed and constructed to ac-
commodate conventional shaft sinking techniques (i.e., drill and blast).

Shaft instrumentation will be protected from physical damage.

The shaft shall be excavated and structurally lined using methods and materials
based upon conventional shaft construction technology for the shaft diameter and
depth under consideration.

Functional requirements of the shafts may be assigned to either of the shafts.

3.2
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Interface Control Requiremén.tf's‘fi':"

See Section 1.2.6.0, Interface ani:fgl‘chuii_gfx}ents.

Constraints

10.

11

12.

13.

.

The shaft and its furnishings shall be designed to minimize air resistance to the extent
practicable.

Techniques used for shaft excavation shall control overbreak of rock and minimize
disturbance to the integrity of the adjoining rock mass.

The shaft will be designed télprbvide stability and to minimize the potential for
deleterious rock movement or fracturing that may create a pathway for radionuclide
migration. SR '

The use of blasting agents, explosives. and water shall be controlled so that in situ
site characterization is not adversely affected.

Rock support and other structural anchoring materials shall be compatible with waste
isolation and shall neither interfere with radionuclide containment nor enhance ra-
dionuclide migration. C

. Ventilation air velocities in the shaft shall not exceed 2.000 feet per minute.

Ventilation capacity, shaft design, ind air velocities in the shaft shall be optimized
with respect to the NNWSI Project objectives.

. The predicted thermal and thermomechanical response of the host rock and surround-

ing strata and groundwater system shall be designed to withstand the anticipated
effects. ey

The centerline coordinate location of ES-1 (science shaft) shall be N766.255,
E563.630 as defined by the Nevada Coordinate System.

The shaft shall be connected with ES-2 (second shaft) prior to full-scale in situ testing
on the Main Test Level (1020 level).

Utility lines. shaft steel, etc., shall be designed such that the underground electrical
grounding system is electrically bonded to the surface electrical “safety” grounding
system.

The shaft shall be designed and constructed such that its nominal finished inside
diameter is 12 feet,

Shaft permanent structures shall be designed and constructed to withstand the effects
of the seismic events as defined in the RIB.

Assumptions

None.

.
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1.2.6.4 FIRST SHAFT

‘Co‘i.lar

Subparts are: 1.2.64.1 ,
1.2.6.4.2 Lining
1,2.6.4.3 . Stations
1.2.6.4.4 Furnishings
1.2.6.4.5 'Hoist System
1.2.64.6 - Sump - 7 .

Definition of Subsystem Ele_rrié_nts B

The first shaft system is defined by the vertical engineered openings, within an 11.foot
radius of the shaft centerline, that connect the surface with the targeted horizons, provide safe
and controlled access to the targeted horizons for personnel, equipment, underground service
systems, and includes the materials required for development of the underground drifts and
excavations, as well as underground testing operations.

Applicable Regulations, Codes; and Specifications

See Section 1.2.6.0, Applicable Regulations, Codes, and Specifications.

Functional Requirements &7 .
1. Provide safe access between the ESF surface and the underground portion of the ESF
to meet the needs of underground site characterization testing (at three levels).
2. Provide for testing in the shaft as required.
3. Provide for water drainage and/or control in the shaft.

4. Provide means for emergency egress.

Performance Criteria
1. The shaft shall be &esighed and constructed such that it meets the requirements of
personnel, equipment, materials, utilities, excavated rock, and ventilation.

2, Permanent shaft structures, systems. and components shall be designed and con-
structed for a maintainable 100-year design life.

e
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. Structures, systems, and compbhen_ts shall be bimfided for effective water and ground

control.

. Muck handling systems shall be sized and designed for operation and in-situ site

characterization needs and shall minimize the spillage of rock during rock handling.

This system shall provide capabilities for gathering and cleaning out rock spillage
from the shaft bottom. 5 R

shall be selected to minimize effects on
the integrity of any other openings. ~v:-=..- . .

. Appropriate gravity drainage and/o.rnﬁumping systems shall be incorporated into the

shaft for draining water away from testing and other working areas to svitable collec-
tion point(s) for further treatment and/or disposal.

. The shaft and its drainage systems shall control standing water and air/water contact

surfaces where ventilation air will be flowing through in order to control the humidity
in the air and to maintain the quality of the ventilation air being supplied.

. The size and shape of the sﬁaft :ﬁall be adequafe to supply and exhaust the required

volumes of air for underground construction, operation, and in situ site characteriza-
tion, :

The size and depth of the shaft shall be sufficient for in situ site characterization
needs in terms of testing, personnel, materials, equipment, utilities, and schedule.

The size and layout of the shaft shall be adequate for in-situ site characterization
needs and capable of supporting the excavation allowances determined under General
Exploratory Shaft Facility requirements, Section 1.2.6.0, Performance Criteria item

-—

#2. e
Shaft design and construction shall provide for ESF design and construction test-

ing. performance confirmation, and in situ site characterization testing to the extent
necessary. i

Necessary shaft facilities and equipment required for handling excavated rock, mate-

rials, equipment, and supplies shall support construction, operations, and in situ site
characterization testing. '

Water handling and control in the shaft shall be sized for credible water inflows.

Support facilities, utilities, and equipment shall be designed and constructed to ac-
commodate conventional shaft sinking techniques (i.e., drill and blast).

Shaft instrumentation will be protected from physical damage.

The shaft shall be excavated and structurally lined using methods and materials
based upon conventional shaft construction technology for the shaft diameter and
depth under consideration. ' '

Functional requirements of the shafts may be assigned to either of the shafts,
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Interface Control Requ‘ir‘jéﬁj'_g'_ri'ts ;

See Section 1.2.6.0, Interface Corit!'ol ‘._Reqt"xirements.

Constraints

wRelal e

. The shaft and its furmshmgs shall be designed to minimize air resistance to the extent

practicable.

. Techniques used for shaft excavation shall control overbreak of rock and minimize

disturbance to the mtegnty of the adjomm; rock mass.

. The shaft will be designed to provude stability and to minimize the potential for

deleterious rock movement or fracturmg that may create a pathway for radionuclide
mlgratlon .

. The use of blasting agents, explosivcs. and water shall be controlled so that in situ

site characterization is not adversely affected.

. Rock support and other structural anchoring materials shall be compatible with waste

isolation and shall neither mterfere with radionuclide containment nor enhance ra-
dionuclide mngratlon .

6. Ventilation air velocmes in the shaft _shall not exceed 2,000 feet per minute.

7. Ventilation capacity, shaft design, and air velocities in the shaft shall be optimized
with respect to the NNWSI Project objectives.

8. The predicted thermal and thermomechanical response of the host rock and surround-
ing strata and groundwater system shall be designed to withstand the anticipated
effects.

9. The centerline coordinate locatnon of ES-1 (science shaft) shall be N766.255,
ES563.630 as defined by the Nevada Coordinate System.

10. The shaft shall be connected with ES-2 (second shaft) prior to full-scale in situ testing
on the Main Test Level (1020 level).

11. Utility lines, shaft steel, etc., shall be designed such that the integrity of the under-

ground electrical grounding system is electrically isolated from the surface electrical

groundm_g system.,

12. The shaft shall be designed and constructed such that its nominal finished inside
diameter is 12 feet.

13. Shaft permanent structures shall be designed and constructed to withstand the eﬁ'ects
of the seismic events as defined in the RIB

Assumptions

None.
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A COST/SCHEDULE CHANGE REQUEST (C/SCR) o/87

Crange No. Organization: .y Ongmator Origination Date:

Nisa

89/014 SAIC T u’. E. Spaeth 11/15/88

Title: i
Revise the Exploratory Shaft Facility (ESF) Subsystem Design Requirements

Document (SDRD) NV0-309 in Accordance with the Approved ESF Engineering
Change Request (ECR) 022 ‘

Explanation & Reason for Change:

WBS: 1.2.6.1.1.T

CHANGE: See the attached ESF ECR 022.

REASON: See the "Basis for Change® on ESF ECR 022,

COST IMPACT: None

SCHEDULE IMPACT: None

ATTACHMENTS: 1. Letter, L. P. Skousen to' M. E. Spaeth, July 20, 1988,
Proposed Changes to the Exploratory Shaft Facility
Subsystem Design Requirements Document (SDRD) Engineering
Change Requests (ECRs) 010 through 027.

2. ESF ECR 022.

Responsible Organization _¥. E. Spaeth % [%0/ Date ///LW

CCB Secretary P: C. Merkley J/ Date JQ/JB-/J’OO
Approval: Project Manager, WMPGC‘C P G"t Date /%é}/’/ﬂ

o o
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2% fhi

Department of Energy
Nevada Operations Office
P O Box 98518
Las Vegas NV 89193.8518

.00,

. RECEIVED
JUL 20 1988 M E. SPAETH
& ) JuL 211988
Hichael E. SpaethM W Route W X lm/
Technical Project Officer : Copies

for NNVWSI

ATIN: Phil Merkley

Science Applications
International Corporation

Suite 407
101 Convention Center Drive
Las Vegas, NV 89109

PROPOSED CHANGES TO THE EXPLORATORY SHAFT FACILITY SUBSYSTEM DESIGN REQUIREMENTS
DOCUMENT (SDRD) ENGINEERING CHANGE REQUESTS (ECRs) 010 through 027

The Chairman of the Interface Control Working Group approved the subject
ECRs on July 8, 1988. The contents of these ECRs change the information
‘g’ contained in various sections of the SDRD under the formal Project Baseline
Process. Send all holders of the SDRD controlled copies of this information.

If you have any questions, please feel free to contact Dennis H. Irby at

794-7932.
Le;ter P. Skousen, Chief
\\*S\Technology Development and
i Engineering Branch
VMPO:DHI-2970 Vaste Management Project Office
Enclosure:

Approved ECRs 010 through 027

* H2reived In Copfy SAIC/T&MSS
'daﬂBJ.mentrmgiuerxggon
© JUL 21 1988
Jui 221988
” CCF RECEIVED
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Dean Stucker, HQ (RW-223) PORS
G. K. Beall, SAIC, Las Vegas, NV
M. C. Brake, SAIC, Las Vegas, NV
R. R. Reust, SAIC, Las Vegas, NV
John Nimmo, SAIC, Las Vegas, NV
S. H. Klein, SAIC, Las Vegas, NV
V. E. Narrows, SAIC, Las Vegas, NV
James Blaylock, VMPO, NV

E. L. ¥ilmot, WMPO, NV
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i ESF ENGINEERING CHANGE REQUEST

- v . .. ESF11 FMB.12/2
D SECTION 1. TO BE COMPLETED BY PARTICIPANT REQUESTING CHANGE

QA LEVEL N/A : PARTICIPANT SAIC

SOURCE ESF_SDRD DATE _6/10/88

WBS DESIGNATION 1.7.6 . ORIGINATOR

TITLE 1.2.6.6 Underground REV. NO, | U%E 12/18/87

DESCRIPTION OF CHANGE ___Excavations

In the ESF SDRD 1,.2.6.6 Underground Excavations Performance Criteria, (pages 6-1 and
6-2) make the following changes: 1) In 2, change "Underground openings within the

Topepah Spring and Calico Hills welded” to '"Underground openings within the Topopah
Spring welded." 2) In 3, change "Underground openings within the Topopah Spring and

[ Calico Hills units" to "Underground npenings within the Topopah Spring unic." 3) In

7, change "(DBR), and the Main Test leveal. The flexibility to drift in the Calico
Hills will be maintained.”

SEE_CONTINUATION PAGE

BASIS FOR CHANGE
Agreement from DOE ESF lssues Meeting 4/21/88. “Project will initiate the appropriat
changes to the SDRD removing any requirements to penetrate the Calico Hills. Howeve:
P

the requirement for flexibility to sink shafts and drift in the Calico Hills will be
maintained.”

SEE CONTINUATION PAGE

P
ARTIC ; . ESF ICWGQ/)REFRESENTATIVE OR PARTICIPANT
T T B el o . BT )G

SECTION 2. ICWG CHAIRMAN ACTION NOT APPLICABLE

1. PROCEED WITH ECR EVALUATION YES NO SCOPE CHANGE YES NO
2 PROCEED WITH WORK YES NO CONSTRUCTION WPACT ——VES A
3. TOTAL COSTS AOM BUDGET PROJECTE
* (increase/docraase) ENGINEERING 0
NOT APPLICABLE TQTALSSTR N
2. SCHEDUUNG IMPACT ___NOT APPLICABLE
. ENGINEERING WEEKS
CONSTRUCTION ~—————"WEEK:
5. PROCEED WITH DETAIL ENGINEERING YES NO
PROCEED WITH DETAIL ESTIMATE YES NO
6. FUNDING:
) NOT APPLICABLE _____NOT FUNDED, PROJECTED ONLY
CHANGE ORDER SPECIAL STUDIES

ICWG CHAIRMAN/DATE

7. APPROVED
) M s Ve
Co ICWG CHAIRMAK/DATE




iy

cs0R 709 “o14

PROPOSED MODIFICATION
1.2.6.6 UNDERGROUND EXCAVATIONS

266170
2.6.6.2

**Operations Support Areas

Subparts are:
Test Areas

Definition of Subsystem Elements

The underground excavations are defined as those underground openings 5 feet beyond the
shaft liner that extend away from the shaft stations and which comprise the excavations at the
proposed test levels and the preferred repository horizon, based on the needs for underground site
characterization.

Functional Requirements

1. Provide underground openings in welded and nonwelded tuff for in situ site charac-
terization construction, operations, and maintenance.

2. Provide compatibility with the repository conceptual design so that the test level
development does not adversely impact future repository development.

3. Provide the specific excavation required for shaft stations. muck storage. refuge cham-
bers. power centers, shop and storage areas, fueling, sanitation, ventilation. utilities,
drifts, test levels, test rooms and alcoves, communications, 1DS. service. special func.
tion. and other areas as determined by the in situ site charactenzation program.

4. Provide a system for removing excavated rock to the shaft.

Performance Criteria

1. Underground openings shall be designed and constructed to minimize impacts on
underground site characterization.

2. Underground openings within the Topopah Spring welded and non-welded tuff shall
be designed and constructed to meet testing, personnel, equipment, utility, and ven-
tilation requirements.

3. Underground openings within the Topopah Spring unit shall be designed to provide
stability and to minimize the potential for deleterious rock movement or fracturing
that may create a pathway for radionuclide migration.

4. Rock support and other structural anchoring materials used in rock support systems
shall be compatible with waste isolation operations and shall neither interfere with
radionuclide containment nor enhance radionuclide migration.

6.1
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14,

15.

16.

17.

18.

19.

20.

21,

CSCR ——_'89 014
PROPOSED MQDIFI_CATION

e,

. The design of underground dpénings and their supports shall utilize pillar and opening

geometries that limit stress concentration to acceptable levels.

The size. shape. excavation and support of underground openings shall be adequate
to meet transfer requirements for excavated rock, personnel, equipment, ventilation,
utilities and the underground test plan.

. A station landing and test drifts will be constructed as part of the £S-1 shaft at the

Upper Demonstration Breakout Room. The flexibility to drift in the Calico Hills will
be maintained. P

Underground openings shall be de'signe'd to minimize air resistance to the extent
practicable. S

Underground excavated areas shall be designed for safe and maintainable ground
support and control where required.

The test level development will be accomplished by conventional mining (drill. blast.
muck). T

Full face, blast hole drilling will be accomplished by using a multi-boom drill jumbo.

The testing requirements outlined in Appendix B will serve as the basis for the test
level development. o

Dry air coring will be required for some tests.

Permanent (as defined in Section 1.2.6.0, Functional Requirements item =2.) ESF
structures, systems. and components shall be designed and constructed with a 100-
year maintainable life. :

Nonpermanent underground facilities shall be designed and constructed with a main.
tainable S-year life. e -

Instrument cables shall be separated from power cables in drifts to minimize electrical
interference. Instrument and IDS cables shall be contained in overhead runs to protect
them from damage.

The size and layout of the openings excavated on the test levels shall be adequate
for in situ site characterization needs and capable of supporting additional excavation
beyond the initially planned test areas (see Section 1.2.6.0, Performance Critenia item
=2.).

Appropriate gravity drainage and/or pumping systems shall be incorporated in un-
derground openings for draining water away from testing and other working areas to
suitable collection point(s) for further treatment and/or disposal.

During in situ site characterization testing, facilities shall be provided for at least 10
visitors underground at any one time,

The maintenance, refueling. and equipment storage areas shall be designed and lo-
cated to minimize the fire and safety risks. . :

A refuge chamber(s) shall be provided with sufficient capacity and facilities to ac-
commodate personnel underground.

6-2

6
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PROPOSED MODIFICATION
22. The equipment and facilitiés'}eqt':i;ed for excavating and handling rock shall meet the
needs of construction and testing activities and shall be capable of supporting the
uncertainty allowance (see Section 1.2.6.0. Performance Criteria item =2.).
23. Excavation techniques shall control overbreak of rock and minimize disturbance to
the integrity of the adjoining rock mass. .
24. The chemical content of the bl'asti.ng‘igents and explosives shall be controlled to
preclude adverse effects on in situ site characterization.
Constraints
1. The underground test and opé'ra.tions support areas shall be parallel to the dip of the
tuff stratigraphy to the extent practicable and safe.
2. The proposed Main Test Level floor within the Topopah Spring Member at the first
shaft will be defined as the 1020 level.
3. The ventilation system shall be designed to provide an air cooling power greater than
or equal to 400 watts per square meter.
4. Targets to be utilized in the design and construction of the underground drifts can
be found on Sketch Number 5, Appendix A.
Assumptions

1. Mucking will be accomplished by using rubber-tired, diesel-powered equipment.

2. Groundwater inflow will not be an adverse factor during mining operations.

3. The use of water in the development of underground openings shall be minimized to

the extent practicable.

63
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.6.1 Operations .Suppo.rt Areas .A -
6.6.2 Test Areas

The underground excavations are defined as those underground openings 5 feet beyond the
shaft liner that extend away from the shaft stations and which comprise the excavations at the
proposed test levels and the preferred repository horizon, based on the needs for underground site
characterization. L '

Functional Requirements

1. Provide underground openings in welded iqd nonwelded tuff for in situ site charac-
terization construction, operations, and maintenance.

2. Provide compatibility with the repository conceptual design so that the test level
development does not adversely impact future repository development.

3. Provide the specific excavation required for shaft stations, muck storage. refuge cham-
bers, power centers, shop and storage areas, fueling, sanitation, ventilation, utilities,
drifts, test levels, test rooms and alcoves, communications, IDS, service, special func-
tion, and other areas as determined by the in situ site characterization program.

4. Provide a system for removing excavated rock to the shaft.

Performance Criteria

1. Underground openings shall be designed and constructed to minimize impacts on
underground site characterization.

2. Underground openings within the Topopah Spring and Calico Hills welded and non-
welded tuff shall be designed and constructed to meet testing, personnel, equipment,
utility, and ventilation requirements. ‘

3. Underground openings within the Topopah Spring and Calico Hills units shall be de-
signed to provide stability and to minimize the potential for deleterious rock movement
or fracturing that may create a pathway for radionuclide migration.

4. Rock support and other structural anchoring materials used in rock support systems
shall be compatible with waste isolation operations and shall neither interfere with
radionuclide containment nor enhance radionuclide migration.

RSO el e
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. The design of underground operﬁ'n'gs and their supports shall utilize pillar and opening

geometries that limit stress concentration to acceptable levels.

. The size, shape, excavation and support of underground openings shall be adequate

to meet transfer requirements for excavated rock, personnel, equipment, ventilation,
utilities and the underground test plan.

A station landing and test drifts will be constructed as part of the ES-1 shaft at the

Upper Demonstration Breakout Room (DBR), the Main Test Level, and the Calico
Hills drill room. o

. Underground openings shall be designed to minimize air resistance to the extent

practicable.

. Underground excavated areas shall be designed for safe and maintainable ground

support and control where required.

The test level development will be accomplished by conventional mining (drill, blast,
muck). Co

Full face, blast hole drilling will be accomplished by using a multi-boom drill jumbeo.

The testing requirements outlined in Appendix B will serve as the basis for the test
level development.

Dry air coring will be required for some tests.

Permanent (as defined in Section 1.2.6.0, Functional Requirements item =2.) ESF

structures, systems, and components shall be designed and constructed with a 100.
year maintainable life.

Nonpermanent underground facilities shall be designed and constructed with a main-
tainable S-year life.

Instrument cables shall be separated from power cables in drifts to minimize electrical

interference. Instrument and IDS cables shall be contained in overhead runs to protect
them from damage.

The size and layout of the openings excavated on the test levels shall be adequate
for in situ site characterization needs and capable of supporting additional excavation
beyond the initially planned test areas (see Section 1.2.6.0, Performance Criteria item

#2.).

Appropriate gravity drainage and/or pumping systems shall be incorporated in un.
derground openings for draining water away from testing and other working areas to
suitable collection point(s) for further treatment and/or disposal.

During in situ site characterization testing, facilitits shall be provided for at least 10
visitors underground at any one time.-

The maintenance, refueling, and equipment storage areas shall be designed and lo-
cated to minimize the fire and safety risks.

A refuge chamber(s) shall be provided with sufficient capacity and facilities to ac-
commodate personnel underground.

62
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The equipment and facilities tequired for excavating and handling rock shall meet the
needs of construction and testing activities and shall be capable of supporting the
uncertainty allowance (see Section 1.2.6.0, Performance Criteria item #2.).

Excavation techniques shall control overbreak of rock and minimize disturbance to
the integrity of the adjoining rock mass.

The chemical content of the lglisting agents and explosives shall be controlled to
preclude adverse effects on in situ site characterization.

Constraints

. The underground test and operatiéni support areas shall be parallel to the dip of the

tuff stratigraphy to the extent practicable and safe.

The proposed Main Test Level floor within the Topopah Spring Member at the first
shaft will be defined as the 1020 [evel.

. The ventilation system shall be designed to provide an air cooling power greater than

or equal to 400 watts per square meter.

. Targets to be utilized in the design and construction of the underground drifts can

be found on Sketch Number 5, Appendix A.

Assumptions

1. Mucking will be accomplished by using rubber-tired, diesel-powered equipment.

2. Groundwater inflow will not be an adverse factor during mining operations.

3. The use of water in the development of underground openings shall be minimized to

the extent practicable.

63
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N COST/SCHEDULE CHANGE REQUEST (C/SCR) 9/87
Chang‘ér Ho.: Organization: Or_vginator: Ongination Date:

89015 SAIC | M. E. spaeth 11/15/88

Title:

Revise the Exploratory Shaft Facility (ESF) Subsystem Design Requirements
Document (SDRD) NY0-309 in Accordance with the Approved ESF Engineering

Change Request (ECR) 023

Explanation & Reason for Change:

WBS: 1.2.6.1.1.T

CHANGE: See the attached ESF ECR 023. _

REASON: See the "Basis for Change" on ESF ECR 023.

COST IMPACT: \None

SCHEDULE IMPACT: None ‘

ATTACHMENTS: 1. Letter, L. P. Skousen to M. E. Spaeth, July 20, 1088,
Proposed Changes to the Exploratory Shaft Facility
Subsysten Design Requirements Document (SDRD) Enginecering

Change Requests (ECRs) 010 through 027.

2. ESF ECR 023.

@ Responsible Organization _M. E. Spaeth M% Date /{/ZZ/%

coB Secretary P. C. Merkley Date £2//3 /8¢

Approval: Project Manager, WMF:'é'E g P. Geﬂz%ﬁ% Date léé/}é
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BASELINE CHANGE EVALUATICZN SUIMMARY

Easeline Change: Revise ESF SDRD in accordance with
approved ESF-ECR 023 :

C/SCR Yo:
89/015

Summary cf Reccrmended Actions:

- o an w0 -

Ccacurrzence O K K X X

Zoncurzence with Conzcitizns D | l
won Ciacurrence

e Fecsmmencation @

B

1

1 1]
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Cemment Summary Evaluatien:

mpact analyses:

-
&

//2/1"/(4 /C.ét#

CC3 Secretary P. C. Merkleyv Date /2/:2/88/

Page
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Departmcmt of Enargy
Nevada Operations Office

"oy

P. O Box 98518
Las Vegas, NV 89193-8518 o
| RECEIVED
JULZO B8 . W ESPAETH
Hichael E. Spaeth H | W Route M l‘”m,
Technical Project Officer Copies

for NNVWSI
ATTN: Phil Herkley
Science Applications
International Corporation
Suite 407
101 Convention Center Drive
Las Vegas, NV 89109

PROPOSED CHANGES TO THE EXPLORATORY SHAFT PACILITY SUBSYSTEM DESIGN REQUIREMENTS
DOCUMENT (SDRD) ENGINEERING CHANGE REQUESTS (ECRs) 010 through 027

The Chairman of the Interface Control Working Group approved the subject
ECRs on July 8, 1988. The contents of theﬁe'BCRs change the information
egb contained in various sections of the SDRD under the formal Project Baseline
Process. Send all holders of the SDRﬁ éontrolled copies of this information.

If you have any questions, please feel free to contact Dennis H. Irby at

7194-7932.
\§§::::-;. Skousen, Chief
\\Qz\rechnology Development and
Engineering Branch
WHPO:DHI-2970 Vaste Management Project Office
Enclosure:

Approved ECRs 010 through 027

* itereived In Copfigy SAIC/T&MSS
ianagemeny mﬁ:e'ziﬁ""

JUL 21 1988
e ~ JUr 221988

CCF RECEIVED
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Hultiple Addressees

cc v/o encl: T
V. J. Cassella, HQ (R¥-123) FORS
Dean Stucker, HQ (RW-223) FORS

G. K. Beall, SAIC, Las Vegas, NV
H. C. Brake, SAIC, Las Vegas, NV
R. R. Reust, SAIC, Las Vegas, NV
John Nimmo, SAIC, Las Vegas, NV

S. H. Klein, SAIC, Las Vegas, NV
V. E. Narrovs, SAIC, Las Vegas, NV
James Blaylock, WHPO, NV

E. L. Vilmot, WMPO, NV
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I ESF ENGINEERING CHANGE REQUEST
- ESF11.FMB.12,
- e
Ieca NO. 023 o PAGE I o |
SECTION 1. 1O BE COMPLETED BY PARTICIPANT REQUESTING CHANGE
QA LEVEL - _N/A PARTICIPANT SAIC
SOURCE ESF_SDRD DATE _6/10/88
WBS DESIGNATION 1.2.6 ORIGINATOR ZAIC

- 1.2.6.6.2 Test Areas REV. NO. | TDATE 12718787

TLE
DESCRIPTION OF CHANGE

In the ESF SDRD 1.,2.6.6.2 Test Areas Definition of Subsystem Elements, change to read

"The test areas are defined as those openings excavated in ES-l (science shaft) at
the Upper Demonstration Breakout Room and the Main Test Level ‘tor conducting undergro
site characterization tests at the potential repository horizon and the other geologi.

horizons."

SEE_CONTINUATION PAGE

BASIS FOR CHANGE

Agreement for DOE ESF Issues Meeting 4/21/88., ''Project will initiate the appropriate
changes to the SDRD removing any requirements to penetrate the Calico Hills. However,

the requirement for flexibility to sink shafts and drift in the Calico Hills will be
maintained.”

|
|
SEE CONTINUATION PAGE
%2@ Z é é 2 ESF IC§G QEPRESENTATNE OR PA/RTIC!PANT
SECTION 2.'4eWG CHAIRMAN ACTION NOT APPG«,ABLE
1. PROCEED WITH ECR EVALUATION YES NO SCOPE CHANGE YES NO
2. PROCEED WITH WORK “YES NO CONSTRUCTION IMPACT —  YES N
3. TOTAL COSTS ROM BUDGET P
(increese/decressse) EPE;GINEERING ROJECTED
NOT APPLICABLE TOTALS ON
4. SCHEDUUNG IMPACT _____NOT APPLICABLE
ENGINEERING WEEKS
CONSTRUCTION WEEKS
5.  PROCEED WITH DETAIL ENGINEERING YES NO
PROCEED WITH DETAIL ESTIMATE YES NO
8. FUNDING:
NOT APPLICABLE ____ NOT FUNDED, PROJECTED ONLY
CHANGE ORDER SPECIAL STUDIES

ICWG CHAIRMAN/DATE

N £ 0t Vi 18

ICWG CHAIRMAN/DATE

7. APPROVED
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PROPOSED HODIFICATION
1.2.6.6.2° . TEST AREAS

0

D2
&

Definition of Subsystem Elements

N
PR e

The test areas are defined as those ‘Sbenidéi excavated in ES.1 (science shaft) at the
Upper Demonstration Breakout Room and the Main Test Level for conducting underground site
characterization tests at the potential repository horizon and other geologic horizons.

Functional Requirements

The test areas shall provide excavated space of adequate size and appropriate opening
geometry to conduct the necessary underground site characterization test activities.

Performance Criteria

1. The number and the size of openings shall satisfy underground testing needs in terms
of personnel, materials, equipment, and utilities as found in the Underground Test
Requirements in Appendix B, - =

2. ESF structures. systems, components, and operations must accommodate additional
tests and monitoring if required (see Section 1.2.6.0, Performance Criteria item =2.)

3. Underground test areas shall have a minimum excavation width of 14 feet and a
minimum height of 12 feet,.

Constraints

1. Test areas shall be separated so they are not affected by the excavation disturbed
zone, geotechnical edge effects, thermal, mechanical, chemical, and hydrological in-
teractions.

Assumptions

None.

%621
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1.2.6.6.2 ;.- S_i.,AREAs

Definition of Subsystem Elements

The test areas are defined as those openings excavated in ES-1 (science shaft) at the Upper
DBR (520 level), the Main Test Level (1020 level), and the Calico Hills drill room (1400 level) for
conducting underground site characterization tests at the potential repository horizon and two
other geologic horizons. e S :

Functional Requirements

The test areas shall provide excavated space of adequate size and appropriate opening
geometry to conduct the necessary underground site characterization test activities.

Performance Criteria

1. The number and the size of openings shall satisfy underground testing needs in terms

of personnel, materials, equipment, and utilities as found in the Underground Test
Requirements in Appendix B,

2. ESF structures. systems. components, and operations must accommodate additional
tests and monitoring if required (see Section 1.2.6.0, Performance Criteria item =2.).

3. Underground test areas shall have a minimum excavation width of 14 feet and a
minimum height of 12 feet.

Constraints

1. Test areas shall be separated so they are not affected by the excavation disturbed

zone, geotechnical edge effects, thermal, mechanical, chemical, and hydrological in-
teractions.

Assumptions

None.
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X COST/SCHEDULE CHANGE REQUEST (C/SCR) 287

éhange No: Organization: Ongmator Origination Date:
89/016 SAIC M. E. Spaeth 11/15/88

Title:

Revise the Exploratory Shaft Facility (ESF) Subsystem Design Requirements
Document (SDRD) NV0-309 in Accordance th.h the Approved ESF Engineering
Change Request (ECR) 024 P

Explanation & Reason for Change:

¥BS: 1.2.6.1.1.T

CHANGE: See the attached ESF ECR 024.

REASON: Sece the "Basis for Change® on ESF ECR 024.

COST IMPACT: None

SCHEDULE IMPACT: None

ATTACHMENTS: 1. Letter, L. P. Skousen to M. E. Spaeth, July 20, 1988,
Proposed Changes to the Exploratory Shaft Facility
Subsystenm Design Requirecents Document (SDRD) Engineering

Change Requests (ECRs) 010 through 027.

2. ESF ECR 024.

Date ///é #///

7
Date _LZ.@QL
Date __/ZA5£8

Responsible Organization M. E. Spaeﬁh

CCB Secretary P. C. Merkley e b
Approval: Project Marager, wmpoC. P. Gert
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BASELINE CHANGEZ EVALUATICH SUMMARY

Baseline Change: Revise ESF SDRD in accordance with C/SCR No:
approved ESF-ECR 024 e 89/016
Surmary ¢f Reccrmended Actions:
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Department of Energy
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P. O Box 98518
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Hichael E. SpaethH _ R W Route A\J,Vuﬂ? ,X’ﬂlﬂ’

Te;};:i;{;bs?oject Officer o Copies
ATTN: Phil Merkley
Science Applications
International Corporation
Suite 407
101 Convention Center Drive
Las Vegas, NV 89109

PROPOSED CHANGES TO THE EXPLORATORY SHAFT FACILITY SUBSYSTEM DESIGN REQUIREMENTS
DOCUMENT (SDRD) ENGINEERING CHANGBE REQUESTS (ECRs) 010 through 027

The Chalrman of the Interface Contfpl-Vo;king Group approved the subject
ECRs on July 8, 1988, The contents of these ECRs change the information
QE’ contained in various sections of the SDRD under the formal Project Baseline
Process. Send all holders of the SQRD'controlled coples of this information.

I1f you have any questions, please feel free to contact Dennis H. Irby at

f

794-7932.
\§%:::;_§. Skousen, Chief
\\ks\Technology Development and
. Engineering Branch
VHPO:DHI-2970 Vaste Management Project Office
Enclosure:

Approved ECRs 010 through 027

* ereived In gonyy SAIC/T&MSS
anagemant m%gon
@ 4 JUL 21 1988
-~ JU 221988

CCF RECEIVED
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Dean Stucker, HQ (RV-223) FPORS
G. K. Beall, SAIC, Las Vegas, KV
M. C. Brake, SAIC, Las Vegas, NV
R. R. Reust, SAIC, Las Vegas, NV
John Nimmo, SAIC, Las Vegas, NV
S. H. Klein, SAIC, Las Vegas, NV
V. E. Narrove, SAIC, Las Vegas, NV
James Blaylock, WNPO, NV

E. L. VWilmot, WUNPO, NV
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3.} ESF ENGINEERING CHANGE REQUEST ESF11 FMB.12:28
[E'cn NO. 203 PAGE L or 1
SECTION 1. TO BE COMPLETED BY PARTICIPANT REQUESTING CHANGE

QA LEVEL N/A PARTICIPANT  SAIC

SOURCE ESF SDRD DATE 6/10/88

WBS DESIGNATION L o.b — ORIGINATOR

TITLE 1.2.6.8 Undergrouns .ests REV. NO._ 1 J/ 18787
Hosscmpnou OF CHANGE

In the ESF SDRD, 1.2.6.8 Underground Tests Assumptions (page 8-3) rewrite | as
follows: "Planned testing and monitoring vill be conducted in the ES-1 (science)
shaft, the Upper Demonstration Breakout Room and the Main Test Level., The flexibil{i{t~
to drift {n the Calico Hills will be maintained."

SEE CONTINUATION PAGE

BASIS FOR CHANGE
Agreexent from DOE ESF Issues Meeting 4/21/88. '"Project will initiate the appropriate

changes to the SDRD removing any requirements to penetrate the Calico Hills, However,
the requirement for flexibility to sink shafts and drift in the Calico Hills will be
maintained."

|
'R / SEE CONTINUATICN PAGE
PARTI ESF ICW PRESENTATIVE OR PARTJICIPANT
QA RWDATE_ﬂ& TPO 71?2524«%’ DATE 7‘2 52335
SECTION 2:~4CWG CHAIRMAN ACTION NOT APPLICABLE
1. PROCEED WITH ECR EVALUATION YES NO SCOPE CHANGE YES NO
2. PROCEED WITH WORK “YES NO CONSTRUCTION IMPACT — YES Nt
3. TOTAL COSTS ROM B8UDGET PROJ
(incroese/decreess) CE?S?J’NT'ERERING ECTED
NOT APPLICABLE TOTALSS
4. SCHEDUUNG IMPACT _ ___ _NOT APPLICABLE
ENGINEERING WEEKS
CONSTRUCTION WEEKS
' 8. PROCEED WITH DETAIL ENGINEERING YES NO
PROCEED WITH DETAIL ESTIMATE YES NO
6. FUNDING:
NOT APPLICABLE NOT FUNDED, PROJECTED ONLY
CHANGE ORDER SPECIAL STUDIES 1CWG CHAIRMANIDATE
7. APPROVED
Mﬂ"
| WA ARAInMaAn eYire
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1.2.6.8 UNDERGROUND TESTS

Integrated Data Acquisition System (1DS)
Geological Tests
Geomechanics Tests .

- Near-Field and Thermally Perturbed Tests
Hydrologic and Transport Phenomena Tests
Prototype Tests

Subparts are:

Db b P Pt b P
NI EYTNINY Y
oo Oh O
OV UY B L RS

Definition of Subsystem Elements

The underground test systems are defined by those activities associated with test equipment
installation. test execution, test data recording, and test analysis for in situ site charactenzation
to be performed within the Yucca Mountain ESF.

Applicable Regulations, Codes, and Specifications

The design requirements and criteria for the Integrated Data System (IDS) can be found in
the Technical Requirements for the Integrated Data System of the NNWSI Project Exploratory
Shaft Facility. See SDRD Volume Il, Appendix D, Reference Project Documentation.

See Section 1 2.6.0. for additional Applicable Regulations, Codes. and Specifications.

Functional Requirements

The underground tests shall provide the means for the implementation of site characteriza-
tion testing plans and provide data to support performance confirmation testing.

Performance Criteria

1. In situ site characterization shall meet applicable requirements of 10 CFR part 60 and
10 CFR part 960.

2. In situ site characterization shall meet the applicable requirements of the Site Char-
actenzation Plan (SCP).

3 Testing plans must provide for feedback and modification as a result of initral and
ongoing tests and monntored results.

8.1
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4 Testing instrumentation barawar‘e;_cables Eomputer equipment. and data acquisition

@ and monitonng systems, shall be designed to withstand the expected underground
environment. R

5. Reports shall contain adequate visual and diagrammatic information to make the
conduct, setup, and objectives of all the tests clear to readers outside the NNWSI
Project.

6. In situ site characterization shall provide reliable information with specified accuracy
and uncertainty as determined by the NNWSI Project.

7. Measurements. tests. and analyses shall be sufficient to determine the performance
of the ESF and the effects of ESF construction on in situ site charactenzation.

8. An uninterruptable power supply system shall be available to ensure continuous op-
eration of equipment and instrumentation related to critical testing as determined by
the NNWSI Project through analysis.

9. Written procedures shall be developed for the procurement, construction, installation,
maintenance, and operation of testing instruments, and data collection facilities

10. Performance confirmation testing shall be carried out to meet the requirements of 10
CFR 60, Subpart F.

e Constraints

1. Testsshall be designed and located within the facility to ensure that thermal. mechan-
ical, chermical. and hydrological interactions will not endanger the structural staoility
of the ESF or adversely affect tests conducted in adjacent areas.

2 Testing shall not affect overall site integrity of the Mined Geolcgic Disposal System
as required by 10 CFR 60.112.

-

3 Testing equipment requirements. including design life, shall be based on the perfor.
mance goals of the tests.

4. Tests shall be classified according to primary information needs (i.e.. site charac-

terization, ESF site characterization, ESF design confirmation. repository design, or

performance confirmation) and defined with respect to duration, scale, and space re-

quirements. This classification and definition shall be the basis for equipment design.

underground layout, ventilation, personnel, and utility requirements.

§ The ESF shafts shall be connected prior to initiation of full-scale in situ testing

Interface Control Requirements

See Section 1 26 0 Interface Control Requirements,

8.2
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PROPOSED MODIFICATION
Assumptions S

1. Planned testing and monitoring will be conducted in the ES-1 (scicnce) shaft. the
Upper Demonstration Breakout Room and the Main Test Level, The flexibility to
drift 1n the Calico Hills will be maintained.

2. The development of the underground testing program at the ESF has been based upon
the qualitative denivation of information needs to satisfactonly address key issues
in the Issues Hierarchy The number of tests may change as site charactenzation
proceeds and more variable or unexpected conditions are encountered. See Section
1 2.6.0, Performance Criteria item =2,

3. The underground utility system at the Main Test Level shall be sufficient to accom.

modate drifting and testing at any point surrounding the immediate operations area
See Section 1.2.6.7, Underground Utility Systems.

8.3
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1.2.6.8 UNDERGROUND TESTS

Integrated Data Acquisition System (IDS)
Geological Tests

Geomechanics Tests

Near-Field and Thermally Perturbed Tests
Hydrologic and Transport Phenomena Tests
Prototype Tests

Subparts are:

St it ol P P P
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Definition of Subsystem Elements

The underground test systems are defined by those activities associated with test equipment
installation, test execution, test data recording, and test analysis for in situ site characterization
to be performed within the Yucca Mountain ESF,

Applicable Regulations, Codes, and Specifications

The design requirements and criteria for the Integr=ted Data System (IDS) can be found in
the Technical Requirements for the Integrated Dats System of the NN'WSI Project Exploratory
Shaft Facility. See SDRD Volume Il, Appendix D, Reference Project Documentation

See Section 1.2.6.0, for additional Applicable Regulations, Codes, and Specifications.

Functional Requirements

The underground tests shall provide the means for the implementation of site charactenza.
tion testing plans and provide data to support performance confirmation testing.

Performance Criteria

1. In situ site characterization shall meet applicable requirements of 10 CFR part 60 and
10 CFR part 960.

2. In situ site characterization shall meet the applicable requirements of the Site Char-
acterization Plan (SCP),

3. Testing plans must provide for feedback and modification as a result of initial and
ongoing tests and monitored results.

81
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Rev 1

. Testing instrumentationjhardware, cables, computer equipment, and data acquisition

and monitoring systems, shall be designed to withstand the expected underground
environment, S :

. Reports shall contain adequate visual and diagrammatic information to make the

:F:’ongluct. setup, and objectives of all the tests clear to readers outside the NNWSI
roject.

. In situ site characterization shall provide reliable information with specified accuracy

and uncertainty as determined by the NNWSI Project.

. Measurements, tests. and analyses shall be sufficient to determine the performance

of the ESF and the effects of ESF construction on in situ site characterization.

. An uninterruptable power supply system shall be available to ensure continuous op-

eration of equipment and instrumentation related to critical testing as determined by
the NNWSI Project through analysis.

. Written procedures shall be developed for the procurement, construction, installation,

maintenance, and operation of testing instruments, and data collection facilities.

10. Performance confirmation testing shall be carried out to meet the requirements of 10
CFR 60, Subpart F.
@ Constraints

1. Tests shall be designed and ‘ocated within the facility to ensure that thermal, mechan.
ical. chemical, and hydrological interactions will not endanger the structural stabihty
of the ESF or adversely affect tests conducted in adjacent areas.

2. Testing shall not affect overall site integrity of the Mined Geologic Disposal System
as required by 10 CFR 60.112,

3 Testing equipment requirements, including design life. shall be based on the perfor.
mance goals of the tests.

4. Tests shall be classified according to primary information needs (i.e.. site charac.
terization, ESF site characterization, ESF design confirmation, repository design. or
performance confirmation) and defined with respect to duration, scale, and space re.
quirements. This classification and definition shall be the basis for equipment design,
underground layout, ventilation, personnel, and utility requirements.

5.

The ESF shafts shall be connected prior to initiation of full-scale in situ v *sting.

Interface Control Requirements

See Section 1.2.6.0, Interface Control Requirements.

82



Assumptions

10

Planned testing and momtormgwnllbeconducted in the ES-1 (science) shaft, the
Upper Demonstration Breakout Room (520 level), the Main Test Level (1020 level),
and the Calico Hills drill room (1400 level) breakout levels..

LIRS e EREAE
The development of the underground testing program at the ESF has been based upon
the qualitative derivation of information needs to satisfactorily address key issues
in the Issues Hierarchy. The number of tests may change as site characterization
proceeds and more variable or unexpected conditions are encountered. See Section
1.2.6.0, Performance Criteria item #2." - . :

The underground utility 'syliter,r(i‘atvjl{:_Ma‘?n Test Level shall be sufficient to accom-
modate drifting and testing at any point surrounding the immediate operations area.
See Section 1.2.6.7, Underground Utility Systems.”. .. . '~
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K g COST/SCHEDULE CHANGE REQUEST (CISCR) 9187

Cbange ho. Orgamzatnon

cﬁ"’

Ornigination Date:

89/017 SAIC 11/15/88

Title: R TE R T :
Revise the Exploratory Shaft Faczlity (ESF) Subsystem Des1gn Requirenents
Document (SDRD) NV0-309 in Accordance wtth the Approved ESF Engineering
Change Request (ECR) 025 '

Explanation & Reason for Change:

WBS: 1.2.6.1.1.T7

CHAMGE: See the attached ECR ESF 025..
REASON: Sece the "Basis for Change" on ESF ECR 025.
COST IMPACT: None v

SCHEDULE INPACT: None

ATTACHMENTS: 1. Letter, L. P. Skousen to M.'E. Spaeth, July 20, 1988,
Proposed Changes to the Exploratory Shaft Facility
Subsystem Design Requirements Document (SDRD) Engineering
Change Requests (ECRs) 010 through 027.

[ ]

ESF ECR 025.

bate //é 2/1/7/

Date 12,
Date -

Responsible Organization Y. E. Spaeth Z77/% /1"% 7
cCB Secretary P C. Nerkley  Agdesen A

Approval: Project Mauager WMPo'gC P Goru’
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Department ‘of Energy
Nevada Ooemions Oﬂlce

- P, O Box 98518 i

Las Vegas;‘ NV B89193- 8518

1T

RECEIVED
- M.E. SPAETH
‘,{i JuL 2113
U
Hichael E. Spaeth«‘ Route ﬁWkL{q XTI %
echnical ££1 )
! ?22 :mvsll,mku oftieer Coples

ATTN: Phil Herkley

Science Applications
International Corporation
Suite 407

101 Convention Center Drive

Las Vegas, NV 89109

PROPOSED CRANGES TO THE EXPLORATORY SHAFT PACILITY SUBSYSTBH DESIGN REQUIREMENTL
DOCUKENT (SDRD) ENGINEERING CHANGE REQUESTS (ECRS) 010 through 027

ECRs on July 8, 1988. The centents e!_theee Bgnshchenge the infornetion

-ui

Process. Send all holders of the SDRD centrolled cepies of this information.

1f you have any questions, please feel,ﬁ:eeeto contact Dennis B. Irby at

794-7932.
Ledter P. Skousen, Chief
%Technelen Development and
Engineering Branch
VXPO:DHI-2970 "Waste Management Project Office
Enclosure: : .

Approved ECRs 010 through 027

' Rarel\ed ln Corn SAIC/TAMSS
"‘maaemont uﬁ?&'xﬁ'&""

JUL 21 1988

lt|_22;988.
g CCF RECEIVED
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a! ESF ENGINEERING CHANGE REOUEST £5F 11 FMB.1 2721
IECR HO. 225, ey PAGE 1 __cr_ !
SECTION 1. TO BE CCMPLETED BY PAR‘IICIPANT REQUESTING CHANGE

QA LEVEL N/A O T PARTICIPANT _SAIC

SOURCE ESF SDRD e DATE 6/10/88

WBS DESIGNATION 1 2.6 : ORIGINATOR SAIC

TITLE ,2,6,8,5 Hydrologic and REV. NO. DA

DESCRIFTION OF CHANGE ransporet henomna

In the ESF SDRD i.2.6.8.5 Rydrologic and Transport Phenomena Test Performance
Criteria, make the following changes: 1) Delete / in its entirety. 2) In [,
rewrite the first sentence to "In situ diffusion test measurements shall be made
on nonsorbing tracers in the Topopah Spring welded unit."

SEE_CONTINUATION PAGE

BASIS FOR CHANGE 5 e iy —_— _
Agreenent from DOE ESF lssues Hn:lng 6/21/88. "Project will initiate the appropriate
changes to the SDRD removing any requirements to penetrate the Calico H{ills. However,
the requirement for flexibility to sink shafts and drift in the Calico Hills will be

majlntained.’
l /x‘ SEE CONTINUATION PAGE
p»qncun ESF ICW, PRESENTATNE oa PARTICIPANT
QA nsr > Z&@ 22@5@,
SECTION 2.1CWG CHAIRMAN ACTION ______ NOT APPLICABLE
. PROCEED WITH ECR EVALUATION YES ~_NO SCOPE CHANGE YES NO
2. PROCEED WITH WORK - YES NO CONSTRUCTION IMPACT ~—  YES e
TOTAL COSTS C e .. ROM BUDGET PR
(incresse/decreass) SNOGINEERING - : OJECTED
_____NOT APPLICABLE Tomgsmucuon
SCHEDUUNG IMPACT _____NOT APPLICABLE
ENGINEERING WEEKS
CONSTRUCTION —  WEEKS
s. PROCEED WITH DETAIL ENGINEERING .  YES NO '
PROCEED WITH DETAIL ESTIMATE . .. YES NO
8. FUNDING: P
NOT APPLICABLE _____NOT FUNDED, PROJECTED ONLY
CHANGE ORDER SPECIAL STUDIES = 1CWG CHAIRMANIDATE
7. APPROVED

A»——- U ot YtVes

ICWG CHAIRMANIDATF
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The hydrologic and tunsport phenomena tests are deluned as those tests that are required
to charactenze the hydrologic and transport phenomena of the welded and nonwelded tufl These
properties are an integral part of the mlormatton needed to:

) provide m(mmatuon for analyzmg llutd {low and. the potentlal {ar radionuchde transport
through unsatutated tuff. . RS

Functional chuirements.

Provide the test plans, test data equipment and mstrumentatuon to access and record the
detailed hydrologic and transport phenomena characte sucs of the potentnal tepository site

Performance Criteria

1 Field and laboratory methods shall be used to measure the rock-matrix hydrologic

properties on large-rock samples collected hom selected honzons during excavation
of the Exploratory Shaft (ES 1)'- ‘ '

Fluid flow and chemical transport measurements shall be conducted in the labora-
tory on variably saturated single fractures. Samples will be obtained from the main
test level and the breakout levels by bolting perpendicular to a fracture and then
overcoring.

D

3. In situ fluid flow and chemical transport measurements shall be made through frac-
ture networks in variably saturated welded tuff. This test will be an infiltration test
performed by trickling tracer-tagged water onto the lloor of a specially designed dnft

4 In situ bulk (rockmass) permeabtllfy rrle;\sdrements shall be made within bounded
rock mass blocks of the Topopah Spnng welded unit at the main test level This test

will utilize a test chamber and pmllel oreholes
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PROPOSED MODIFICATION E
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5 In situ rockmass hydrologlc propertles measurements shall be made at 12 depth lo-
cations 1n ES-1 using two radial boreholes : at. each depth dnlled perpendncular to the
shaft and perpendncular to each other. :

Rev. 6

AT " -

6 Measurements shall be made to determine the eﬂ'ect excavatmg and lining ES-1 will
have on the hydrologic properties”of the’ ‘unsaturated welded tuff. The tests will
be conducted in vertical boreholes drilled in radial arrangements in the floors of the
two breakout rooms and will & ns:st of au permeablhty deformation. and moisture
content measurements : :

7. DELETED

8. If perched-water zones are ‘encountered at;:r}‘ﬁg“c'onstruction of ES-1, then borehole
hydrological measurements and geologic characterization shall be conducted to detect
the occurrence and estimate the propemes of the perched water zones,

9 Hydrochemistry analysis of the unutuuted zone water shall be made on pore-water
samples obtained from bulk reck samples taken from the walls of ES-1 at vanous
horizons and from fracture water samples taken dlrectly from the shaft where inflow
1s ohserved. Sim ol

10 The rate of water movement downward through the unsaturated zone to the water
table beneath Yucca Mountain shall be determined by conducting Chlorine-36 tracer
measurements of pore or fractme wa t from blast ruoble rock obtained at various
depths within ES-1 ; el

11. In situ diffusion test measurement' ‘shall "be made on nonsorbmg tracers in the
Topopah Spring welded unit/: Ttacers will be introduced into boreholes and later
overconng will be conducted to obmn tracer concentrations as a function of distance
hom the borehole. o F AT

Constraints

N o,
See Section 1.2.6.8, Constraints, -

Assumptions

None.




2.

provide mformatlon for analyzln; ﬂmd ﬂow and the potenml for radionuclide transport
through unsaturated tuﬂ' L

Provide the test plans, test data, equlpment and mstrumentatlon to access and record the
detailed hydrologic and transport phenomena characteristics of the potential repository site.

Performance Criteria

. Field and laboratory melhods‘shall be used to measure the rock-matrix hydrologie

properties on large-rock samples coﬂeeted from selected ‘hotizons dunng excavation
of the Exploratory Shaft (ES 1) - SR

. Fluid flow and chemlcal transport measurements shall be conducted in the labora-

tory on variably saturated single fractures. Samples will be obtained from the main

test level and the breakout levels by boltmg perpendicular to a fracture and then
overcoring. : _

In situ fluid flow and chemlcal mnsport measurements shall be made through frac.
ture networks in variably saturated welded tuff. This test will be an infiltration test
performed by trickling tracer-tagged water onto the floor of a specially designed dnft.

o
In situ bulk (rockmass) permeablllty measurements shall be made within bounded

rock mass blocks of the Topopah Spring welded unit at the main test level, This test
will utiliza a test chamber and parallel boreholas,

In situ rockmass hydrologic properties measirements shall be made at 12 depth lo.

cations in ES-1 using two radial boreholes at each depth drilled perpendicular to the
shaft and perpenducular to eaeh other

Measurements shall be made to determrne the effeet excavmng and lining ES.1 will
have on the hydrologic properties of the unsaturated welded tuff. The tests will
be conducted in vertical boreholes drilled in radial arrangements in the floors of the
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two breakout rooms and'
content meuurcments.v-

8. If perched-water zones ar‘e' enéoﬁniercd durmg “construction of ES-1, then borehole
hydrological measurements and geclogic characterization shall be conducted to detect
the occurrence and e:tlmate the propemes of th perched water zones.

. Jﬁ%’é,@?ﬁf}: f:a-b’f::,;t\v‘ ; L

9. Hydrochemistry amlym of the tnsaturated zone wate rshall be made on pore-water
samples obtained from bulk rock samples taken from the walls of ES.1 at various
horizons and from fracture water umples taken dlrectly from the shaft where inflow
is observed. S

. z:‘, ‘(1‘% . .

10. The rate of water movement downward through the unsaturated zone to the water
table beneath Yucca Mountain shall be determined by conducting Chlorine-36 tracer
measurements of pore or fracture water from blast rubble rock obtained at various
depths within ES-1 h"&"" R R e

,‘?j‘;;wmfi:“::’{sr, .

11 In situ diffusion test measurements shail be made on nonsorbing tracers in the
Topopah Spring welded unit and the Cahco Hills nonwelded unit. Tracers will be
introduced into boreholes and later overcoring will be conducted to obtain tracer
concentrations as a function of distance from the borehole.

Constraints
See Section 1.2.6.8, Constrain
Assumptions

None.
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N COST/SCHEDULE CHANGE REQUEST (C/SCR) o8
Change No. Organization: Orngmator - Origination Date:

89,018 SAIC ..'.Sp.a\;th | | 11/15/88
Title:

Revise the Exploratory Shaft Facility (ESF,'Subsystem
Design Requirements Document (SDRD) NV0-309 in Accordance
with the Approved ESF Engineering Change Request (ECR) 026

Explanation & Reason for Change:

WBS: 1.2.6.1.1.7T

CHANGE: Sece the attached ESF ECR 026.

REASON: See the "Basis for Change" on ESF ECR 026.

COST IMPACT: None

SCHEDULE IMPACT: None

ATTACHMENTS: 1. Letter, L. P. Skousen to N. E. Spaeth,
July 20, 1988, Proposed Changes to the
FExploratory Shaft Facility Subsystem
Design Requirements Document (SDRD)
Engineering Change Requests (ECRs) 010
through 027,

2. FESF ECR 026.

Responsible Organization _¥. E. SP“‘%/ /%/% Date ’//2 //

CCB Secretary P+ C. Merkley Date /2//.3/(?9

Approval: Project Manager, WM Date /J’//S/ée
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BASELINE C‘{ANGE E'a':‘u'..' ATI:N SQLARY

Baseline Change: Revise ESF SDRD Ln accordance with C/SCR Ho:
approved ESF-ECR 026 - : 89/018

Surmary cf Siscmmendaed ASTions: i

P::I".;Et:’btfiﬂée TIMSS
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@ Tommenst Suwrmazy Evaluation: (1) "This change will have a Cost and Schedule
Impace™,

(2) "This request for relocating the warehouse site to the auxilary pad to
allow space on the main pad for a larger shop needs further data input to be
provided. A cost and schedule analysis, if requested for both, needs to be
provided to ascertain the viability of this proposal".

impact Analyses: pata was not provided to indicate impacts relating to cost
and schedule. o
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PROPOSED CHANGES TO THE EXPLORATORY SHAFT FACILITY SUBSYSTEM DESIGN REQUIREMENTS
DOCUHENT (SDRD) ENGINEERING CHANGE REQUESTS (ECRs) 010 through 027

The Chalrman of the Interface Control Vorking Group approved the subject
ECRs on July 8, 1988, The contents oi'tpésc ECRs change the information
contained in various sections of the SDRﬁiuﬁde the formal Project Baseline
Process. Send all holders of the SDRD controlied coples of this information.

If you have any questions, please feel free to contact Dennis H. Irby at

794-7932,
oy
Ledter P. Skousen, Chief
\\ks\Technology Development and
Engineering Branch
WHPO1DII-2970 Vaste Management Project Office
Enclosure: '

Approved ECRs 010 through 027
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N ESF ENGINEERING’ CHANGE REQUEST

EWF It FMB-12/7¢

ECR NO. Q4. page __1 or__ 2

SECTION 1, TO BE COMPLETED 8BY PARTIC!PANT REQUESTING CHANGE

QA LEVEL ;gc PAmcmmr _REECo
SOURCE ~AL24 /88
WBS DESIGNATION W N R WK omomroa

Matn Pad ~ REV., NO.
HDESCRIPTION OF CHANGE ~Warehs :

Reynolds Electrical & Tnqineering Co, [REECO] recommends the Subsystem Desiqn
Requirements Document (SORD), specifically Section 1.2.6.1.1., Main Pad, be changed by

deleting Functional Requirement No, 9, Warehouse 0raqe Ared and fyrther
changing Section 1.2.6.1.2, Auxiliary Pads, by addinq the warehousn plus storage areq

to the Functional ReqQuirements.

SEE CONTINUATION PAGE
BASIS FOR CHANGE from the SDRD, Performance Criteria No. 2 of Section 1.2.6.0 along

with functional Requirement No. 2 of Section 1.2.6.1 require that the surface site be

capable of handiing a 100 percent increase in the underqround testing. As currently

specified, the shop, warehouse, and subcontractor areas are located on the same area o

the pad and, dye to the 0se _proxim and space requirements, have very limited
expansion capability. Moving the warehouse to the auxiliary pad makes space available

for a larger shop on the main pad and places the warehouse on a location which allows

ease of expansion. In addition to enhancing the flexibility and ease of expansinn, a

number of other serendipitous attributes present themselves. SEX CONTINUATION PAGE

EAL Lo omgifer o T ITRS S

SECTION 2. ICWG CHAIRMAN ACTION ___ NOT APPLICABLE”
1. PROCEED WITH ECR EVALUATION Uy YES NO SCOPE CHANGE
2. PROCEED WITH WORK YES mmmmm "‘?Es Ne
a. TOTAL COST8 ~ ROM BUOGET PROJECTED
(increese/decrease) ENGINEERING
NOT APPLICABLE  TOTALS
4. SCHEDUUNG IMPACT NOT APPLICABLE :
ENGINEERNG WEEKS
CONSTRUCTION —__ WEEKS
8. PROCEED WITH DETANL ENGINEERING YES NO
PROCEED WITH DETAL ESTIMATE YES ~ NO
6. FUNDING:
___NoT AppLICABLE _/__NOT FUNDED, PROVECTED OMLY b A _ps, 7 4
_____CHANGE ORDER  ____ SPECWL STUDIES

ICWQ CHAIRMAN/DATE

7. APPROVED .
o | > g 2/4/A
e o ICWQA CHAIRMANINATE
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ECR NO. 026 o PAGE
iContinuation Page I S 2 o2

TITLE Main Pad

FCONTINUATION CoT]
OATA For the warehouse: :

1. Future expansion of the warehouse facilities would have minimal impact on the
construction and operation of the ESF.

2. The warehouse could be Tocated contiguous to the controlled (fenced with locked

gates) outdoor storage area for efficient control and documentation of all mater1a |
espec1ally Quality Levels I and II. . -

3. The warehouse location could include enough space for 18-wheel truck semi-trailer

turn around, plus the ramps and loading docks necessary for a safe and efficient
cperation.

4, Truck traffic to and from the warehouse facility would not interfere with the
constructfon and operation of the ESF.

5. By keeping delivery trucks off the main pad, safety and security are enhanced.

As a result of relocating the warehouse ‘to the auxiliary pad, the following features
in regard to the shop would enhance the design:

1. Additional area is available for parking of dedlined vehicles and laydown of items

in preparation of assembly such as the hoists, or for disassembly for lowering
into the underground facility. . i

2. Area {s now available for a wash down and steam clean pad.

Qutdoor storage of full and empty compressed gas bottles in racks in addition to
paints and other flammable liquids. «= -

4. Area is now unencumbered for maintenance of any large machinery which would not
fit inside, including dump trucks, loaders, graders, etc.

OTHER INFORMATION




Rev. }

Ty

The main pad consists of the sf'rﬁ.ct'mé. sine'ms. and components defined by the area pre-
pared to accommodate shaft collars, headframes, hoist systems, substations, offices, laboratories,

warehouse, contractor's temporary
space. , .

facilities, as well as other normal facilities such as parking

Functional Requirementk T

The main pad shall provide an area of aaequne size and shape to support all anticipated
structures, systems, and components that will be located near the shafts. This includes the
following items: B e

Roads (muck haulage and access) -

ES-1 (plus standoff distances) =

ES-2 (plus standoff distances) - -~ -

Permanent hoist house(s) (plus standoff distances)
Headframes and back legs

Muck handling facilities

First aid - :
Shop (plus equipment storage) ' . -

Substation (69 kV) . PR
Compr 3) CREEwERIe T T
12. Ventilation fans (plus standoff distances) -
13. Standby generator(s) (plus fuel tanks) - = =

14. Utilities (power, water, sewage, communications)
15. Change house(s) ' o

16. Subcontractor facilities (offices, change house, shop)
17. Trailers and parking '

18. Integrated data acquisition system/communications building

NI

Ferere.

Performance Criteria -

1. The main pad shall be designed to handie potential runoff in the existing natural
drainage channels from a probable maximum flood.

2, Site gnpmtion for the shaft collars shall be designed and constructed for a main.
tainable 100-year [fe.
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1.2.6.1.2 “AUXILIARY PADS

Definition of Subsystem E‘I_g-rrlwg'r_pts |

The auxiliary pads consist of the areaspreparcd to support the ESF construction and
operation. These pads include the G-4 laydown pad, explosives magazine pad, muck storage pad.
topsoil storage pad. batch plant pad, water tank pad, lower storage pads. and other areas defined

as the design progresses. y

Functional Requirements

The auxiliary pads shall provide areas of adequate size and shape to support all anticipated
functions. This includes the followmng: . -° 7200 o0 &

Parking . S ]

Utdities (power, water, sewage, communications)

Materials storage

Storage and equipment (subcontractor and REECo)

Fuel and lubricants storage/tank

Explosive storage plus access roads

Batch plant '
Borrow pit

Water tank and access

10. Muck storage

11. Stock pile of topsoail

12. Sewage disposal

13. Mine wastewater disposal

14. Booster pump station

15. Warehouse (plus storage area)

Performance Criteria

. ‘v

1. All auxiliary pads shall be désigned to handle potential runoff of a 100 year storm
unless otherwise specified. The following pads shall be designed to the runoff potential

shown.
Batch Plant Pad 10 year storm
Lower Storage Pads 10 year storm
G-4 Pad 25 year storm
Booster Pump Bldg. Pad - . .. 50 year storm

2. Drainage ponds and muck storagezﬁpile liners shall be designed and constructed for
a maintainable 25-year life. All other civil improvements for auxiliary pads shall be
designed and constructed for a maintainable 5-year life.

1.2-1




Constraints

Rev. 1

* within and around their respectwe areas.

. The muck storage pad des:gn \shan ensure that the capacity includes allowances for
excavation overbreak and swell of bfoken rock.

. The location and size of the exploswes storage area shall be determined by the current
California and Mine Health and Safety Admtmstrat:on (MSHA) regulations and the
MSHA table of distances. - o .

. The auxiliary pad design and constructlon shall ensure considerations for expansion
(uncertainty allowances : e

Assumptions

1. The graded areas for the auxlhary pad(s) do not need to be contiguous or even
on a single level if such an arrangement is cost effective (considering construction,
operation, and mamtenance) o provndes for efficient operatlons
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Definition of Subsystem Elem'ents

The main pad consists of the struéfﬁrés;'kystems. and components defined by the area pre-
pared to accommcdate shaft collars. headframes. hoist systems, substations. offices. laboratories.
warehouse, contractor’'s temporary fac:htles as well as other normal facilities such as parking
space. :

Functional Requirements ="~

The main pad shall provide an area of adequate size and shape to support all anticipated
structures. systems, and components that will be located near the shafts. This includes the
following 1tems: - P

Reads (muck haulage and access S
ES-1 (plus standoff distances) ... -

ES-2 (plus standoff distances) ~ "+ -~ -
Permanent hoist house(s) (plus standoff dnstancts)
Headframes and back legs

Muck handling facilities

First aid

Shop (plus equipment storage)

Substation §69 kV)

X L AR S INT

10. Compressor(s) s

11. Ventlation fans (plus standoff d:stances)

12. Standby generator(s) (plus fuel tanks) .-

13. Utilities (power, water, sewage, commumcatnons)

14. Change house(s)

15. Subcontractor facilities (offices, change house, shop)

16. Trailers and parking

17. Integrated data acquisition system/communications building

Performance Criteria

1. The main pad shall be designed to handle potential runoff in the existing natural
drainage channels from a probable maximum flood.

2. Site preparation for the shaft colhrs shall be designed and constructed for a main.
tamnable 100-year life.

11
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Constraints

2. Buildings shall be s0 spaced as'rto allo{v suff'c:ent toom for construction and mainte-
nance of the facilities. o N

Assumptions

1. The graded area for the ESF slte ‘does not need to be contlguous or even on a single
level if such an arrangement is cost effective (considering construction. operation.
and maintenance) or prov:des for eff'cnent operations.
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"A'U'XIL_‘I__ARY PADS

3% eho f‘ap 32,

1.2.6.1,

Definition of Subsysitew;ﬁj_Eilévrnéhts‘

The auxiliary pads consist of the areas prepared to support the ESF construction and
operation. These pads include the G-4 laydown pad, explosives magazine pad, muck storage pad.
topsoil storage pad, batch plant pld. water tank pad lower storage pads, and other areas definad
as the design progresses. . AR

Functional Requireme_ntj_s_:

The auxiliary pads shall provide areas of adequate size and shape to support all anticipated
functions, This includes the follomn(' .

1. Parking

2, Utilities (power, mm. um;c. commumatnm)

3. Materials storage '

4. Storage and equipment (subconmctoc and REECo)
5. Fuel and lubricants storage/tank -
g. Explosive storage plus access roads
8

9

. Batch plant
. Borrow pit -
. Water tank and access .
10. Muck storage
11. Stock pile of torwnl
12, Sewage disposa
13. Mine wastewater duspoul Y
14, Booster pump station

add = 5 Warehouse C;Jus glzofa’( Arear)

Performance Cnterla

1. The pads shall be dwt cd to handk potcnml runcff in the existing natural drainage
channele from a probable mlximum flood,

2. Drainage ponds and muck stonge pile liners shaﬂ be designed ard constructed for

a maintainable 25-year life, All other civil improvemnents for auxiliary pads shall be
designed and constructed for a maintainable S-year life.

Constraints

1. The auxnlury pads :haﬂ thrme the ufc and efficient flow of material and personnel
within and around thm mpcctm areas.

1.2.1
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) COST/SCHEDULE CHANGE REQUEST (C/SCR) 987
@ éhange No.. QOrgzanization: Originator: Origination Date:
89/019 ] saic 7 W B Spaeth 11/15/88
Title:

Revise the Fxploratory Shaft Facility "-(E-SAF)“S.ubsystem
Design Requiroments Document (SDRD) NV0-309 in Accordance
with the Approved ESF Engineering Change Request (ECR) 027

Explanation & Reason for Change:

WBS: 1.2.6.1.1.T7

CHANGE: Sce the attached ESF ECR 027. i+
REASON: Sece the "Basis for Change® on ESF ECB 027.
COST IMPACT: None | |
SCHEDULE IMPACT: None

ATTACHMENTS: 1. Letter, L. P. Skousen to K. E. Spaeth,
July 20, 1988, Proposed Changes to the
Exploratory Shaft. Facility Subsystem
Design Requirements Document (SDRD)
Engineering Change Requests (ECRs) 010
through 027,

(o]

ESF ECR 027.

cCB Secretary Lo C. Merkley 4
Approval: Project Manager, meo'&c

@ Responsible Organization M. E. Spaeth M&L—Date _///Z 1%
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Saseline Change: Revise ESF SDRD in accordanca wich C/SCR No:
approved ESF-ECR 02 LRSS 89/019

Suzmary cf Reccomended Acticns:

Pradact’ é:fi:e mLMSS

ALSE :sn' “peoc QA MIES SEET SEGC  ADMIN

tIncursance D 'E D D D
aaszzzence wazh Conzzuzzns ) (00 O O kv O
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lcmment Suwmmarcy ""al°a.:.:n: (1) "A cost and schedule Impact will be rcalized
with this change

t2) "With the recon:iguring of the main warehouse at the ESF site, a detailed
analvais of the conceptual stze of facility, Engineering/Construction Cost and
Schedule impact, if any, needs to be provided. Cannot make fair evaluation of
this request unless data as stated above iz provided.

‘mpast Analyses: Dacta was not provided to indicate impact relating to either
cost or schedule.

£C3 Secretary  P. C. Merklewv - Date/?./l?./‘f? 1 of 1




i OSCR 19 019

Depanmant of Energy
Nevada Operations Oflice -
P O Box 98518 -
Las Vegas, NV 89193.8518

9 RECEIVED
JUL 20 1968 M. E. SPAETH

4’ JUL 211323 o
Hichael E. Spaeth é—( ‘[{M Route '1\.(,‘/}(. '7 ’xﬂ
Technical Project Off{cer

for NNWSI - Coples
ATTN: Phil Merkley
Science Applications
International Corporation
Sulte 407
101 Convention Center Drive
Las Vegas, NV 89109

PROPOSED CHANGES TO TRE EXPLORATORY SRAFT FACILITY SUBSYSTEM DESIGN REQUIREMENTS
DOCUHENT (SDRD) ENGINEERING CHANGE REQUESTS (ECRs) 010 through 027

The Chairman of the Interface Control.Vorking Group approved the subject
ECRs on July 8, 1988. The contents'ot these ECRs change the information
contained in various seétions of the SDRD under the formal Project Baseline
Process. Send all holders of the SDRD controlled copies of this information.

If you have any questions, please feel tree to contact Dennis H. Irby at

194-7932.

e
Ledter P. Skousen, Chief

\\ks\Technology Development and
Engineering Branch

VHPO:DHI-2970 Vaste Management Project Office

Enclosure:
Approved ECRs 010 through 027

- Rereived In Qo o SAIC/T&MSS
lanagamont g 3Islacgon

JUL 21 1988
J1 221988

CCF RECEIVED
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V. J. Cassella, RQ (RV-123) FORS
Dean Stucker, HQ (RV-223) FORS
G. K. Beall, SAIC, Las Vegas, NV
M. C. Brake, SAIC, Las Vegas, NV
R. R. Reust, SAIC, Las Vegas, NV
John Nimmo, SAIC, Las Vegas, NV
S. . Klein, SAIC, Las Vegas, NV
V. E. Narrovs, SAIC, Las Vegas, NV
James Blaylock, WMPO, NV

E. L. Vilmot, WNPO, NV
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N ESF ENGINEERING CHANGE HEQuRL?

X EXF11.FMB-12/20

ECA NO..0u] S PAGE _ 1 o
SECTION 1. 10 BE COMPLETED BY PARTICIPANT REQUESTING CHANGE

QA LEVEL 1t L PARTICPANT REECO

SOURCE REECo - DATE 5728785

WBS DESIGNATION T.2.5.3.1.05 ORIGINATOR

TIMLE ~Warehousge REV. NO. &T’E s

DESCRIPTION OF CHANGE
Reynold lectrical & Engineering (o : 0 pcommend ha he h em Desiagn
Requirements Document, specifically Section 1,2.6.3.7 Warehouse, be modified such
that A mption hich ate "The ex nQ _gavernment-owned b ding wi i
the requirements for the ESF warshouse", be deleted,

: SEE CONTINUATION PAGE
BASIS FOR CHANGE The warehouse located at the ESF site will be the main facility
for receipt, documentation, staging, storing, and i1ssuing of construction materials,

equipment, maintenance items, and quality assyrance documentation and control records,
In order to assure that warehousing does not become problematical and cause critical
delays in ESF operations, both construction and testing, facilities must be sized to
handle the expected requirements and also have the ability to be expanded. The
warehouse will support construction, operations {testinq), and maintenance throushaus
the life of the Project. Fiqure 1, Warehoyse Support Requirements, presents an

SEE_ CONTINUATION PAGE

SRS Lot o OATE - o e ORI LTINS

SECTION 2. ICWG CHAIRMAN ACTION NOT APPLICABLE

1. PROCEED WITH ECR EVALUATION | —YES NO SCOPE CHANGE YES NO
2. PROCEED WITH WORK “YES NO CONSTRUCTION WPACY ~— YES NC
3. TOTAL COSTS ROM BUOGET PROJECTED
(increase/decresso) ENGINEERING
NOT APPLICABLE  TOTALS
4. SCHEDUUNG BMPACT NOT APPLICABLE
ENGINEERNG WEEXS
CONSTRUCTION ~—  WEEKS
5. PROCEED WITH DETAX ENGINEERING YES NO
PROCEED WITH DETAL. ESTIMATE YES NO
6. FUNONG _’/ ?/
NOT APPLICABLE _”” NOT FUNDED, PROJECTED ONLY ), . A thor 88
_____CHANGE OROER —SPECWL STUOKES ' ICWG CHAIRMAN/DATE
7. APPROVED
A e/}

1IAMAUIA Aaanstssnia e
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'Y ESF ENGINEERING CHANGE REQUEST _
ECR NO. 027 PAGE
Continuation Page 2 o3
{TML.E Warehouse
FCONTINUATION R
DATA abbreviated construction schedule through 1991 which delineates the

overall warehouse requirements by quarters.' No attempt was made to determine actual

Yine items, but to identify major systems or pieces of equipment which would impact

on warehousing. Figure 1 15 divided into three general areas which are; construction

support, maintenance support and testing (operations) support. Initially the warehous

will mainly support the construction effort with requirements to house components and
parts for: ‘

o ES-1 and ES-2 hoists installation and hoist house.

o ES-1 and £5-2 headframes and sinking equipment.

o ESF mine plant including generators, compressors and fans.

From the time it is fully operational, the warehouse will house equipment and

| _supplies to support the testing program. 1In addition to the tests which would begin
quickly: such as, the rock matrix, radial borehole, shaft convergences, and UBOL D8R

tests, the warehouse would be responsible for storage and control of the [DS/DAS

equipment., Spare parts for critical equipment, mobile, portable, and fixed, will

also be stored in the warehouse. These spares, if Quality Level 111, may be issued

to the shop for storage there as a part of their normal maintenance program. Quality

Levels [ and II spares will only be kept in the main warehouse and issued as needed.

Upon completion of the ES-2 shaft, the warehouse would then support the construction

of the main test level plus MTL testing, including the IDS system and DAS stations.

Figure 1 1ists, at the bottom, mé? of the systems, equipment, and construction

components that will be in the warehouse facility.

The warehouse facility must be sized to support the following activities:

1. Receiving//Inspection; each item delivered to the ESF will be received and

documented. For those jtems to be stored inside, a storage/receiving area 1is

necessary. As items arrive, they will be inspected. Critical Quality Levely

I and Il items may have extensive inspection procedures prior to placing them

into temporary or permanent locations.

2. Overage, Shortage, and Damaged Storage; any item or shipment that does not pass

inspection--wrong item, too may or few or damaged--will be tagged and placed in

a locked area, These items will be held until the problem i3 rectified,

OTHER INFORMATION




'N ESF ENGINEERING CHANGE REQUEST

(2 4 "R
ECR NO. 027 : L PAGE
-Continustion Page 3 or 3
TINLE ¥arehouse
DATA B

J. Hazardous material storage; any item considered hazardous would be stored in a
special area such as solvents, cleaners, chemicals,

4, Llock and Xey Storage; any items requiring special custodial procedures will be
stored in a locked storage area. Such items could be 1DS/DAS computer spare parts
hoist electrical components, communications equ1pment. speciaI tools, calibrated
instruments, etc. SETEN

Restroom Facilities
Offices; the office space would house the files, record keeping micro computers
and desks and tables for processing, receiving, inspection, storaqe, and
1ssuing documentation.
Additional features which would be a part of the warehouse facility to assure safe
and efficient operation are a contiquous.loading dock and ramp.
The numbers of 1ine {tems which will be stored are estimated to be between 2,000 and
3,000 items. In addition, the warehouse staff will control all of the items stored
in the controlled yard(s). Figure 2, Conceptual Warehouse, which contains all of the
above listed features is presented with this ECR.
Information developed herein on warehouse requirements s based upon the tasks

derived from the work breakdown structure and further defined by the work order
outline at the sixth level,

FOTHER INFORMATION
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PROPOSED MODIFICATION CSCR ——89 0 1 9

1.2.6.3.7 WAREHOUSE
Definition of Subsystem Eleﬁ{énts

The warehouse shall include all the facilities, systems. and services for the safe storage and
dispensing of maternals within the ESF.

Functional Requirements

Provide facilities for general warehousing in support of the ESF construction and operations

Performance Criteria

1. The warehouse shall meet the operaﬁuonal requirements of the users,

2. Space and equipment shall support the functions of purchasing, storing, and dispens.
ing equipment and materials, and shall be sized to accommodate the inventory needed
for ESF operations and in situ site characterization.

3. Storage of critical components shall be under controlled access.

4 The warchouse shall provide a chemical storage area.

Constraints

1. The warehouse will be designed and constructed as a prefabricated metal building
2. The warehouse shall contain a rest room and offices.

3. The warehouse shall be insulated and heated. In addition, the office areas and rest
rooms shall be air conditioned.

Assumptions

(deleted)

371
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Ao | ‘NNWSI PROJECT Page 1 of 1 N-AD 136
N J COST/SCHEDULE CHANGE REQUEST (C/SCR) $9:87
Trange No. Crgan 2ation: Originator: Origination Date.

=% 020 SAlC . ﬂ:lﬁ.'Spaeth ' 11/15/88

Title.

Revise the Fxplaratory Shaft Facility (ESF) Subsystem
Design Requirezents Document (SDRD) NV0-309 in Accordance
wxith Appraved ESF Engineering Change Request (ECR) 028

Explanation & Reason for Change:

*BS: 1.2.6.1.1.T

CHANGE:  See the attached ESF ECR 028.

REASON: Sce "Basis for Change" on ESF ECR 028.

COST IMPACT: \None

SCHEDVLE IMPACT: None _

ATTACHMENTS: 1. Letter, L. P. Skousen to M. E. Spaeth,
July 21, 1988, Proposed Changes to
the Exploratory Shaft Facility Subsystenm
Design Requirements Document (SDRD)
Engineering Change Request 028.

2. ESF ECR 028.

Responsible Organization _¥._E. gF"“"-h /%zg;';‘ Date '//?'é/y

CCB Secretary P- C. Merkley Mtf Date Jé/ﬁéff___
Approval. Project Manager, WMP&C_;_I’;_(_":"“ Date _/}lfjr/é/’ﬁ
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Department of Energy
Nevada Operations Oflice
- P O. Box 98518 - -
Las Vegas. NV 89193-8518

| a RECEIVED

| | o seisE
Hichael E. Spaeth M : }W Route '}\.LVLL"'; ' X e

7
Technical Project Officer - .
for NNVSI j ‘ Copies
ATTN: Phil Herkley
Science Applications
International Corporation
Suite 407
101 Convention Center Drive
Las Vegas, NV B9109

PROPOSED CHANGES TO THE EXPLORATORY SHAFT FACILITY SUBSYSTEM DESIGN REQUIREMENTS
DOCUMENT (SDRD) ENGINEERING CHANGE REQUESTS (ECRs) 010 through 027

The Chairman of the Interface Control Vorking Group approved the subject
ECRs on July 8, 1988. The contents of these ECRs change the information
contained in various sections of the SDRD under the formal Project Baseline
Process. Send all holders of the SDRD controlled copies of this information.

If you have any questions, please feel free to contact Dennis H. Irby at

794-7912.
\§§::::-;. Skousen, Chief
\\\S\Technology Development and
Engineering Branch
YHPO:DHI-2970 ' Vaste Management Project Office
Enclosure:

Approved ECRs 010 through 027

Hait 39:mnd Cyizien

silly

JUL 21 1988
Jili 221538
CCF RECEIVED
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cc w/o enclt

V. J. Cassella, HQ (RV-121) FORS
Dean Stucker, HQ (RW-223) FORS
G. K. Beall, SAIC, Las Vegas, NV
M. C. Brake, SAIC, Las Vegas, NV
R. R. Reust, SAIC, Las Vegas, NV
John Nimmo, SAIC, Las Vegas, NV
S. H. Klein, SAIC, Las Vegas, NV
V. E. Narrovs, SAIC, Las Vegas, NV
James Blaylock, WHPO, NV
E. L. Vilmot, WMPO, NV
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Department of Energy
Nevada Operations Office
P O. Box 98518
Las Vegas, NV 89193-8518

E'CEIVED
JUL 21 1988 M. E. SPAETH

T o]
JuL 211388 ) )t'ﬂZ/}

2! mote e L
Hichael E. Spaeth i))'l«‘ Route m

Technical Project Officer tae
for NNVSI Copies

ATTN: Phil Merkley

Science Applications
International Corporation

Sulte 407

101 Convention Center Drive

Las Vegas, NV 89109

PROPOSED CHANGES TO THE EXPLORATORY SHAFT FACILITY SUBSYSTEM DESIGN REQUIREMENTS
DOCUMENT (SDRD) ENGINEERING CHANGE REQUEST (ECR) 028

The Chairman of the Interface Control Vorking Group has approved the subject

ECR on July 11, 1988. The content of this ECR changes the information contained

egb in section 1.2.6.1.2 of the SDRD under the formal Project baseline process. All
holders of the SDRD are to receive this information. If you have any questions,

please feel free to contact Dennis H. Irby at 794-7932.

ter P. Skousen, Chief
Technology Development &
Engineering Branch
WHMPO:DHI-2967 Vaste Management Project Office

Enclosure:
Approved ECR 028

cc w/encl:

V. J. Cassella, BEQ (RW¥-123) FORS
Dean Stucker, HQ (RW¥-223) FORS
G. K. Beall, SAIC, Las Vegas, NV
M. C. Brake, SAIC, Las Vegas, NV

R. R. Reust, SAIC, Las Vegas, NV Received In Cﬁnﬁgyraﬁon
John Nimmo, SAIC, Las Vegas, NV Managament Bivislon
S. H. Klein, SAIC, Las Vegas, NV
@ V. E. Narrovs, SA]'IC, Las Vegas, NV " SAIC/T&MSS
James Blaylock, WNPO, NV itn 221988

CCF RECEIVED



H&N-ECR-001

ESF ENGINEERING CHANGE REGUEsTO2 0

ESTP11 FMB.12/28

PAGE
ECR NO. 028 . 1 )
oF
SECTION 1. TO BE COMPLETED BY PARTICIPANT REQUESTING GHANGE
QA LEVEL 11
SOURCE SDRD-NVD-309 Rev. 1 PARTICIPANT HIN
WBS DESIGNATION H DATE 04711788
TITLE ) ORIGINATOR o
DESCRIPTION — REV. NO. 1 07/08/88
REV. NO. DATE

SORD 1.2.6.1.2, Pq. 1.2-1, Performance Criteria, 1. Currently reads: "The pads shall
be designed to handle potential runoff in the existing natural drainage channels from
a probable maximum flood."
Suggest changing to: All auxiliary pads shall be designed to handle potential runoff
of a 100 year star— unless ~therwise specified. The following pads shall be designed
to the runoff potential shown.

Batch Plant Pad 10 year storm SEE CONTINUATION PAGE v
BASIS FOR CHANGE
The costs to desiqn and construct these pads is considerably higher for probable

maximym flood orotection 10, 25, 50 or 100 year storm runoff protection. We suggest
these changes based on replacement costs of the pads and equipment damage from runoff,

taking into consideration the life of the ESF. SEE_CONTINUATION PAGE
SCOPE CHANGE _ X YES CONSTRUCTION IMPACT __ X YES NO

PARTICIP ESENTATIVE oa PARTICIPANT
QA RE DATE 7 DATE

SECTION 2. ACTION

1. PROCEED WITH ECR EVALUATION /YES NO
2 PROGEED WITH WORK Vs —h9 D~ H oAy
ESF ICWG CHAIRMAN
3 TOTAL COSTS ROM BUDGET PROJECTED
(increase/decrease) ENGINEERING
CONSTRUCTION
TOTALS
4. SCHEDUUNG IMPACT CNEERING
WEEKS
CONSTRUCTION WEEKS
5. PROCEED WITH DETAL ENGINEERING YES NO
PROCEED WITH DETAL ESTIMATE “YES NO

ESF CHAIRMAN ICWG

6. FUNDING:
' CHANGE ORDER SPECIWAL STUDIES

" NOT FUNDED, PROJECTED ONLY ) //M

ESF CHAIRMAN ICwq/

A&lﬂ&,&y

ESF CHAIRMAN ICWG d

7. APPROVED FOR BASEUNING

W



CSCA 89 020  Kan-£ECR-001
ESF ENGINEERING CHANGE REQUEST

ESTP12 FMB 1172
ECR NO. 028 PAGE
Continuation Page _ 2 Of 2
TITLE 1.2.6.1.2 AUXILIARY PADS
ONTINUATION
SATA v Lower Storage Pads 10 year stom
G-4 Pad 25 year storm

Rooster Pump Bldg. Pad S0 year storm

OTHER INFORMATION




~3CA ‘89 020
Rev. 5

PROFOSED MODIFICATION
1.2.6.1.2 AUXILIARY PADS

Definition of Subsystem Elements

The auxiliary pads consist of the areas prepared to support the ESF construction and
operation. These pads include the G-4 laydown pad, explosives magazine pad, muck storage pad,
topsoil storage pad, batch plant pad, water tank pad, lower storage pads, and other areas defined
as the design progresses. :

Functional Requirements

The auxiliary pads shall provide areas of adequate size and shape to support all anticipated
functions. This includes the following:

Parking :

Utilities (power, water, sewage, communications)
Materials storage

Storage and equipment (subcontractor and REECo)
Fuel and lubricants storage/tank

Explosive storage plus access roads

Batch plant

Borrow pit

Water tank and access

10. Muck storage

11, Stock pile of topsoil

12, Sewage disposal

13. Mine wastewater disposal

14, Booster pump station

15. Warehouse (plus storage area)

PCENoOURWDN

Performance Criteria

1. All auxiliary pads shall be designed to handle potential runoff of a 100 year storm
unless otherwise specified. The following pads shall be designed to the runoff potential

shown.
Batch Plant Pad 10 year storm
Lower Storage Pads 10 year storm
G-4 Pad 25 year storm
Booster Pump Bldg. Pad 50 year storm

2. Drainage ponds and muck storage pile liners shall be designed and constructed for
a maintainable 25-year life. All other civil improvements for auxiliary pads shall be
designed and constructed for a maintainable S-year life.

1.2-1




Constraints

1LouH ‘89 020

PROPOSED MODIFICATION Rev. 5 .

1. The auxiliary pads shall facilitate the safe and efficient flow of material and personnel
within and around their respective areas.

. The muck storage pad design shall ensure that the capacity includes allowances for
excavation overbreak and swell of broken rock.

. The location and size of the explosives storage area shall be determined by the current
California and Mine Health and Safety Administration (MSHA) regulations and the
MSHA table of distances.

. The auxiliary pad design and construction shall ensure considerations for expansion
(uncertainty allowanceg

Assumptions

1. The graded areas for the auxiliary pad(s) do not need to be contiguous or even
on a single level if such an arrangement is cost effective (considering construction,
operation, and maintenance) or provides for efficient operations.

1.2-2



@

CSCR ._ '89 020
EXISTING

1.2.6.1.2  AUXILIARY PADS

Rev. |

Definition of Subsystem Elements

The auxiliary pads consist of the areas prepared to support the ESF constructiocn and
operation. These pads include the G-4 laydown pad, explosives magazine pad, muck storage pad.
topsoil storage pad, batch plant pad, water tank pad, lower storage pads, and other areas defined
as the design progresses.

Functional Requirements

The auxiliary pads shall provide areas of adequate size and shape to support all anticipated
functions. This includes the following:

Parking

Utilities (power, water, sewage, communications)
Materials storage

Storage and equipment (subcontractor and REECo)
Fuel and lubricants storage/tank

Explosive storage plus access roads

Batch plant

Borrow pit

Water tank and access

10. Muck storage

11. Stock pile of topsoil

12, Sewage disposal

13. Mine wastewater disposal

14. Booster pump station

WENIU W&

Performance Criteria
1. The pads shall be designed to handle potential runoff in the existing natural drainage
channels from a probable maximum flood.
2. Drainage ponds and muck storage pile liners shall be designed and constructed for

a maintainable 25-year life. All other civil improvements for auxiliary pads shall be
designed and constructed for a maintainable 5.year life.

Constraints

1. The auxiliary pads shall facilitate the safe and efficient flow of material and personnel
within and around their respective areas.

1.2.1



CSCR .. '89 020
EXISTING © - Rev. 1

2. The muck storage pad design shall ensure- that the capacity includes allowances for
excavation overbreak and swell of broken rock.

3. The location and size of the explosives storage area shall be determined by the current
California and Mine Health and Safety Administration (MSHA) regulations and the
MSHA table of distances,

4. The auxiliary pad design and construction shall ensure considerations for expansion
(uncertainty allomnceg

Assumptions

1. The graded areas for the auxiliary pad(s) do not need to be contiguous or even
on a single level if such an arrangement is cost effective (considering construction,
operation, and maintenance) or provides for efficient operations.

1.2-2



4

e 51,2

NNWSI PROJECT #:+." Page 1 of 1 N-AD-036
COST/SCHEDULE CHANGE REQUEST (C/SCR) /87

-l R TR

Change No: Organization: — Ongmator' - | Origination Date:

89/021 Project Office . " fiy‘:'_,f_n_".;fnixoxi., ) 11717/88

Title:

R L L L UL

Remove from the Project Baseline the follow1ng documents -

(1) NNWSI/8B-8, NNWSI Baselined Documents- Project Work Breakdown
Structure and

(2) NNWSI/88-7, NNWSI Project Work Breakdown Structure Dictionary

Explanation & Reason for Change:

The Yucca Mountain Project has been dlrected to report to a Work Breakdown

tructure (WBS) which differs from the current Program and Project Baseline
WBS. (Enclosure No. 1). R S S ;

The Programmatic procedure, OGR/B-1, requires modifications to the Program
WBS, OGR/B-4, by the OCRWM Change Control Board (CCB). An OGR Baseline
Change Proposal (BCP-154) (Enclosure 2), was submitted by OGR to align the
Program WBS with the guidance provided in enclosure 1. Inaction by the OCRWM
CCB to approve BCP-154 inhibits effective plannxng and timely implementation
of the Project Management Control System and assocxated reportxng
requxrements e
It is therefore reconmended to remove the WBS from the ProJcct Baseline to
allow the Project flexibility to fullel 1t s reportzng obligation to DOE/HQ.

Removing the WBS from the Project Baseline will not remove it from Project

control. 1t is recognized that the Project WBS must be controlled to reflect
changes in the technfcal baseline.

Responsible Organization ¥. R. Dixon b.\x Date [1/27/33

CCB Secretary P._C. Merkley /’gl/ Date /2//3/E¢
Approval: Pro;oct Manager, WMPO E. L. Wilmo Date Lf/féx?

NGt E ""I A DA s TS e L Ta 2




YUCCA MOUNTATH PROJEC"‘ e
BASELINE CHANGE EVALUATICN smmz

Baseline Change: Remove from the Project Baseline C/SCR No:
The following documents: S 89/021
(1) NNWSI/88-8, NNWSI Baselined Documents_~ Project

Work Breakdown Structure and .~ PS5
(2) VV&SI{88 -7, NNWSI Project Work Breakdown Struc:ure

Dictionary
Surmary of Recccmended Actions:..t,

T&MSS

"MIES SEEI SEGC ADMIN

Conzucrance
Concusrence with Conditions

Non Cencurrance

000 &

Nc¢ Geccmmendation

O8O0
ooos
000

Corment Suwmary Evaluation: "The YM Project Procedures AP-3.1 and AP-3.3 are
implemented to provide a management control mechanism to assure planning and
scheduling documents are revised in accordance with a standard set of review
and approval steps. They provide for maintenance of a change log to ensure
an auditable record of cost and schedule changes.' Also included is the control and
maintenance of the WBS and WBS Dictionary.“ The YM Project Change Control Board
is specifically charged with maintenance of cost and schedule matters in AP-3.3.
This change request states that the WBS v111 “continue to be controlled, :ut the
implication is that some undefinad set ‘of procedures will be implemented for this
purpose. The cost and time associated with new or modified procedures should be
weighed aga}nst the facility of whatever new process is anticipated".

Recommendation: 'Do not approve this change. "Request the modification of the
Project WBS and WBS Dictionary to reflect the Project direction provided in
reference 1 of the change. This will ensure a Project baseline element which
{s consistent with the OCRWM guidance and a uniform reporting structure which
participants can utilize to develop lower tier structures".ww :

oo 1,

CCB Secretary _P, G, Merkley




C/SCR 89021 7 -

Enclosure No. 1 ::i 50

DOE Memorandum ¥ =%
Dated: October 15,1987 %7 5. ..
Subject: SCP Consultative Draft =~ =
Schedule Cuidance and .= -~
Baseline Change Proposal for

the OCR WBS (0BR/B-4)

Re: HQO.871015.0070




Clsdﬁfiégiaiffzfsnclosdté No. 1)

ooe 71338 -
-,""" .). ) . .M.:,‘,", s . B
“inited Stafe!as Government " Recelveg mcﬂnﬁgmﬁnpepanment of Energ’
memorandum T

. 0CT 201987 HQ0.871015.0070
REFLY TO

ATTNOrF RW=222 . .
susiger. SCP Consultative Draft Schedule Guidance and BaselinaEAﬁ:‘T;?f‘-j
Change Proposal for the OGR WBS (OGR/B-4)

to. John Anttonen, BWIP
Carl Gertz, NNWSI .
Jeff Neff, SRPO | oI AETT e
Sally Hannp RTTD ) i ) . et

on October 6, 1987, OGR met with the first repository Project
Office representatives to help develop quidance on the schedule
information that is to be included in the consultative draft of
the SCP's. Prior to the meeting, OGR proposed an approach that
would make the Work Breakdown Structure (WBS) and thes structure
of investigations in the SCP Annotated Outline consistent. The
intent of this proposed approach was to permit the Project
Offices to plan their activities one way and one way only,
according to an OGR WBS, without losing the current structure of
investigations in the SCP Annotated Outline. With the
cooperation of the Project Office reprasentatives, the neeting
enabled OGR to prepare the two attachments that, when taken
together and implemented, will achieve the objective of the
meeting. The cooperaticn that was recaived at the meeting is
appreciated.

Attachzent 1 is a copy of schedule gquidance to be irplemented Ly
each Project Offica for the consultative draft SCP. Revisions to
SCP Section 8.3 and 8.5 (and any other SCP sections containing
schedule information) should be completed prior to submittal to
Headquarters of the concurrence dratt. Although dates and
durations for site characterization activities will not be
specified in the conszultative draft, the Project Offices should
continue with bottoms-up development of an intagrated Project
Mastaer Schedule that incorporates the scope of work described in
the consultative draft SCP.

Attachment 2 is tha Baseline Change Proposal to modify the OGR
WBS (OGR/B-4) so that it is better aligned with the structure of
the site characterization program. The WBS structure changes are
the samea as those discussed by the participants at the October 6
meeting. Expeditious.review of this change proposal is
requested. Please raturn your avaluation within two (2) weeks.
It is intended that thes WBS changes will be reflected in the FY
1990 budgat submittal, which is due in March 1988, and ~
implemented in monthly progress reports submitted by the Projec:
Offices in FY 1989. A primary objective for the Baseline Change
Proposal is to allow SCP investigations to better map to the 0GR



C/SCR 89/021 (Enclosure No. l)
' |

10939-87 15:14 FORSTL NO. €29 03 —

& ~
o )

W23 so0 that the level 1 and lavel 2 netvorks maintained by the
projects for project manageanent purposas can zlso be used for
pressntation of schedule information in the sCP and in sCP

progress reports.

Your support in iwplamanting the attachmants ie requested and
appreciated. If there ars &ny Questions on these xatters, plaase
call Don Alaxander or Dick Blaney.

Stephsn H. Xale.
Assoclats Director
for Geologic Repositories

Attacheents (2)

cCc1 JBresses, RW-22
REtein, KW-2)
Jrnight, RW-24
DAlsxander, X¥-333
GAppel, BRPO
MBlanchard, XNWSI
JrHeccr, BNIP ar.su aizv..i_sesrizs  or semazealiz Lo SIasl 2TCTLvLiT IDo
FVan loan, BRPO-:zz=c. o: .. som ;s memelse felr L - ean. tes
GRiggins, BWIP-vazeizroiz,
WDixon, NKWEI
J)(ortil, R¥-233 .
VCassalla, RW-2212 ' -
JDlly, XWN=2233
D8lefXxen, Neston
JNelson, ¥Waston
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Enclosure No. 2

0ffice of GCeologic Repositories
Program
Baseline Change Proposa
Number B-154 . -

Re: HQO.871015.0072



C/SCR 89/021 " (Enclosure No. 2) ATTAORMENT 2
OMB CONTROL NO: 1910-0900

OFFICE OF GEOLOGIC REPOSITORIES

015.0072
PROGRAM BQO.8T1
BASELINE CHANGE PROPOSAL
OATE: October 18, 1987 o L | sHEET _|__OF ]
BCP NUMBER B. _154
8CP TiTLE .Allzooent of WRS with SCP «wark creaceneg 4n Sgerdinn § 3
DOCUMENT NUMBER __OGR/B-G REVISION —0
DOCUMENT TITLE ___QOCR Wark Rreakdnwm Seeurrure and Dictionass

ADDITION OF DOCUMENT (J CHANGE BASELINED DOCUMENT (3} BASELINED DOCUMENT EXEMPTION (O

DESCRIPTION AND JUSTIFICATION FOR PROPOSED CHANGE:
Description - Sees attachment

Justification - See page 2 : LI

OTHER BASEUINE DOCUMENTS AND INTERFACES AFFECTED: INOICATE LEVEL OF INTERFACE
‘ LEVELOC LEVEL1Z LEVEL2Z LEVEILIR

Project Management System (PMS) Manual
(DOE/RW-0043),
Project Office and contractor WBS

DETAILS OF IMPACT

ACT SCHEDULE IMPACT
ACTIVITY/ITEM AFFECTED COST IMP

When the WBS is modified, all doc-L There will ba a cost im-

uments based on the WBS will requite pact (To be daterzined). Negligible.
wodificaction, e.g., MSA reports, Positive - Reducticn in
project management plans, project effort to produce sum-
networks, etc. wary schedules for the

SCP and progress report
gince a special SCP sum
rary will not be requir
Megative - Data struce
4 *utes will require modifficacion.

ORIGINATOR .M'd—: SUBMITTED IY('? ,4,/
R, 31 wlf SIGNATURE Kale =

NAME

OCR |
ORGANIZATION ’ PROJECT =
PHONE 586-9896 OATE TH :h[?
1STRIQUTE FOR RV TQ* ;;! AQMQQH‘M!‘I: i1 o TQ-
CCS MEMBERY DIRECTOR, ECD. OGR ASSOCIATE DIRECTOR, OSTS
ASSOCIATE DIRECTON, OGR OIRECTOR, SLOAD, OGR DIRECTOR, OPO
PADJEICT MANAGER, SAPO DIRECTOR RCD. OGR ASSOCIATE DIRECTOR, ORAM

PROJECT MANAGER, BWIPO
OIRECTOR, WMPO
PROJECT MANAGER CPO

0198-80038C L. M4
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6, 8, 9

3, 4, 5,
7

9, 11, 12
13, &

C/SCR 89/021 (Enclosure No. 2)

BCP~B-154

JUSTIFICATION FOR PROPOSED CHANGES

CRANGE/REVISION

For selected waste package,
and repository elements;
added references in
dictionary to planning and
conduct of tests, studies,
and investigations.

For selected waste package,
site and repository elements;
added references in diction-
ary to laboratory, surface-
based, and exploratory shaft
testing.

Added new climatology and
meteorology, and resource
potential Level 4 elements
to site. See also change 5.

Sealing is elevated from a
level 5 to a level 4 element.
Other repository level &4 ele-
ments are renumbered.

Environment and socio-
economic elements are

moved from site to re-~
gulatory and institutional.
References to meteorology
are removed from the en-
vironment element and in-
cluded in the new
climatology and meteorology
elements. Other regulatory
and institutional Level &4
elements are renumbered.

1.

2,

4,

JUSTIFICATION

Will allow investigations

and studies visibility (where
appropriate) on project WBS-
based Level 1 and 2 summary
networks so that networks can
be used for both project man-
agement and SCP reporting.

The ES testing element is
deleted and ESF testing will
be included in appropriate
wvaste, package, site, and
repository elements.

These two new elements are
specific programsg in the
site characterization pro-
gram, SCP investigations in
these programs can be de-
scribed in the two new WBS
elements.

Sealing systems is a generic
SCP program (at the same
level as site, waste pack-
age, and repository).
Greater visibility is re-
quired to properly show
sealing investigations and
studies on project networks
and in project management
systems.

Environmental and socio-
economic activities are
not part of site charac-
terization and the work
scope better fits in the
regulatory and institu-
tional element.



Page 2
BCP PAGE

14

16

16

16

C/SCR 897021 (Enclosure No. 2)

CHANGE/REVISION

6. Changed name of ES to ESF.

7. Added reference to design
validation testing to first
shaft, second shaft, and sub-
surface excavation elements.

8. Included common data ac-
quisition system elements
under operations.

9. Eliminated ES testing as
Llevel 4 element. ES insitu-
testing will be included in
appropriate waste package,
site, and repository elements.

BCP-B-154

JUSTIFICATION

6.

7.

8.

9.

Appropriate since testing
is removed.

To provide elements for non-
site characterization ESF
testing.

Shared testing support sys-
tems would be difficult to
allocate across user end
functions. (See 9)

Eliminates ambiguity in ori-
ginal structure.  Projects
can still maintain internal
ESF testing logistics
networks to assure inte-
gration.



Systems

C/SCR 89/021 (Enclosure No. 2)

Geologic Repository Work Breakdown Structure Dictionary
Development and Evaluation Phase

HQ0.871015.0075

1. Management and Inteqration

Provide overall management of the systems activities, including
planning, scheduling, budgeting, controlling, and reporting.

Provide for interaction with other OCRWM participants In the systems
area (e.g., participation iIn the Performance Assessment Coordinating
Group).

Prepare and 1mplement'QA program procedures for systems activities.

2. Systems Engineering

Perform special studles of technical issues that affect the overall
waste 1solation system, Including transportation interface
considerations.

Perform risk assessments, system optimization studies and analyses of
cost/schedule consequences of alternative approaches.

Develop estimates of total system 1ife-cycle costs. (Note: Cost
estimates related solely to the waste package, exploratory shaft, and
repository are included in their respective end functions.)

Baseline the major requirements for the overall waste isolation
system, e.g., development of the Generic Requirements document.

Develop, operate, and maintain a configuration management system that
ldentifies, controls, and records all changes to the technical
baseline documents. The technical baseline documents will include a
description of the waste {solation system configuration indicating
the interrelationships among the system components, thelr functions,
and their performance requirements.

3. Technical data Base Management

GRD98

Establish and maintain a base of significant technical data that will
be used in evaluating the performance of the waste isolation system.
Includes activities to ensure that data can be documented, traced,
and controlled.

To support licensing activities, establish and maintain an
administrative record that documents the development of the data base.

Provide access to the technical data base and historical records to
outside agenciles. .

CAICIT & MES
oCT 20 1987
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C/SCR 89/021 . (Enclosure No. 2)

Tota! System Performance Assessment

Develop, verify validate, benchmark, and document codes for assassing
the performance of the overall waste isolation system.

Allocate the vota) system performance objectives among the waste
package, repository, and site subsystems.

Identify and prtorftize data requirements for the total system
performance assessment.

Analyze the performance of the overall waste i1solatlion system,

utilizing input from waste package, site, and repository performarce
assessment activitles.

Manage preclosure safety analyses ¢’ overall waste isolation system.
(Note: Safety analyses related solely to the waste package,
exploratory shaft, and repository are included in their respective
end functions.]

Provide for peer review of the systems performance assessment
activity.

Haste Package

1.

2.

GRDS8

Management and Integration

Provide overall management of waste package activities iIncluding
planning, scheduling, budgeting, controlling, and reporting.

Provide for interaction with other OCRNM program participants on

waste package activitles (e.g., participation In the Haste Package
Coordinating Group).

Prepare and implement QA program procedures for waste package
activities.

Waste Packaqe Environment o

Characterize the near-field environment in which the waste packages
would reside, Including the physical, hydrologic, geochemical, and
geomechanical conditlons in the vicinity of the waste package. Thig
characterization 1s based on data obtained from the site and
reposttory test programs and through additional tests required to
characterize the near-field environment. The waste package end
function includes the develooment and confirmation of testing methods

for the reguired aaditional tests: planning and conduct of the

laboratory and exploratory shaft tests, studies and !nvestigations;
and performance of mathematical modeling and analyses.

Determine how the near-fieid environment might change in response to
repository construction and closure as well as waste emplacement.
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o Based on experimental and modeling activities to characterize the
«aste package environment, provide input to the waste package and
repository design and performance assessment tasks.

Waste Form and Materlals Testing

A. Haste Form

Characterize the behavior and determine radionuclide release
rates and mechanisms for spent fuel, commercial high-level waste,
and other waste forms under both expected and unexpected
repository conditions. Includes the development and confirmation
of testing methods, and the planning and conduct of tests,
studies, and investigations. Includes interaction tests between
the waste form ana the barrier material.

Develop conceptual models to describe radionuclide release rates
from the waste forms for use in evaluating waste package
performance.

Develop waste form acceptance requirements and specifications.

Provide Input to waste package and repository design and
performance assessment tasks.

8. Metal Barriers

Characterize the behavior and determine corrosion rates and
corrosion mechanisms, including the Interaction between the metal
barrier and its surrounding environment. Plan and conduct metal
degradation tests to determine corrosion modes of candidate
materials for the waste package canister and overpack under both
expected and unexpected repository conditions. Includes the
development and confirmation of testing methods, and the planning
and conduct of tests, studies, and investigations. .

Develop conceptual models of corrosion for use in evaluating
waste package performance.

Provide Input to canister and overpéck design, and to waste
package and repository design and performance assessment tasks.

C. Other Materials

Characterize the behavior of candidate packing matertals under
both expected and unexpected repository conditions. Includes the
development and confirmation of testing methods. and the planning
and conduct of tests, studies, and investigations.

Develop conceptual models to describe the behavior of packing
materials. '
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s Provide input to packing materfal design, and waste -ackiage and
repository design and performance assessment tasks.

Inteqrated Testing

e Plan and conduct waste package laboratory and exploratory shaft
tests, studies, and investigations to characterize the integrated
behavior of the waste form, barrier materials, and surrounding
environment.

o Develop conceptual models to describe the integrated behavior of
the waste form, barrier materfals, and surrounding environmen:.

e Provide input to the waste package and repository design and
performance assessment tasks.

Design, Fabrication, and Prctotvpe Testing

Establish waste package design requirements.

Provide engineering design and analysis to develop and evaluate
alternative waste package concepts, including thermal, structural,
criticality, economic, and other analyses.

Cevelop waste package design, including drawings and specifications.
Plan and conduct tests to qualify the waste package design. Includes
the fabrication of test components as well as the development and
confirmation of testing methods.

Provide Input to waste package performance assessment task and to
repository design and performance assessment tasks.

Haste Package Perfornance Assessment

Develop, verify, validate, benchmark, and document codes for
assessing the performance of the waste package.

Identify data requirements for the waste package performance
assessment.

Util1ize codes 1n assessing waste package performance.

Conduct preclosure safety analyses of the waste package under both
expected and unexpected conditions.

Provide for peer review of the waste package performance assessment
activity.
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Management and Integration

Provide for the overall management of site characterization
activities, Including planning, scheduling, budget!ing, controlling,
and reporting.

Provide for interactton with other OCRWM program participants on size
activities (e.g.. participation in the Site Characterization
Coordinating Group).

Prepare and implement QA program procedures for site activities.

Geology

Plan and conduct laboratory, surface-based, and exploratory shaf*
tests, stuales, ano investigations needed to evaluate the geological
characteristics of the site under both expected and unexpected
conditions. Includes stratigraphy, geomorpnology, structural
geology, geomechanics, geophysics, and tectonics. [Note: The
development of rock mechanics data required for repository design is
included In the repository end function.]

Analyze geologic data and develop conceptual models to describe the
geologic characteristics of the site.

Hydrology

Plan and conduct laboratory, surface-based, and exploratory shaft
tests, studies, and investigations needed to evaluate the hydrologic
characteristics of the site under both expected and unexpected
conditions. Includes water level, water flowpath and travel times,
hydraulics, recharge rates, and water age and origin.

Analyze hydrologic data and develop conceptual models to describe the
hydrologic characteristics of the site.

Geochemistry

Plan and conduct laboratory, surface-based, and exploratory shaf:
tests, studles, and investigations needed to evaluate the geochemical
charactertistics of the site under both expected and unexpeczed
conditions. Includes the composition and chemistry of the
groundwater, the comoosition and chemistry of the host rock, and tne
sorption, prectpitation, and diffusion of radionuclides. Includes
salt dissolution studies. '

Analyze geochemistry data and develop conceptual models to describe
the geochemical characteristics of the site.
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Orilling

o Provide the drilling expertise to support the planning of site
charactertization.

wn

e Perform surface drilling activities, Including engineering design
boreholes, and related construction work in support of site
charactertzation. [Note: Orilling of the exploratory shaft is
incluced In the exploratory shaft end function.)

e Establish and maintain a Vibrary of core samples.

8. Climatology and Meteorology

i
e Plan and conduct tests, studies, and investigations needed to
evaluate the past, present, and future climate of the site and region.

e Analyze climatology data and predict future climate varfations at the
site.

e ?Plan and conduct tests, studies, and investigations needed to
evaluate the meteorology of the site and the region, including
extreme weather phenomena. Meteorology data for repository design as
well as for environmental compliiance will be obtained under this
element. .

* Analyze meteorology data for use in repository design and
environmental analysis.

7. Resource Potentlal

e Plan and conduct laboratory, surface-based, and exploratory shaf*
tests, studies, and investigations needed to evaluate the existence
of energy, mineral, land, and ground-water resources at and near the
site.

e Analyze resource data and evaluate the present and future values of
resources at and near the site.

8. Performance Assessment

¢ Develop, verify, valldate, benchmark, ahd document codes for
assessing the performance of the sfite.

» [dentify data requirements for the site performance assessment.
e Utilize codes in assessing the site performance.
e Provide for peer review of the site performance assessment activity.

9. Deferred Site Close-Out

e Perform those activities required to return the site to satisfactory
condition If the site is eliminated from further consideration.
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Repository

1.

GRDY8

Management and Integration

Provide for the overall management of repository design and test!ng
and development activities,m including planning, scheduling,
budgeting, controlling, and reporting. Includes project management
and support activities of the architect-engineer and the
construction-manaqer, such as development of cost estimates and
preparation of schedules. Includes the preparation of the integratesd
repository design reporet. -

Prepare and Implement QA program procedures for repository activities.

Develop and baseline the functional criterla, standards, analytical
methods, assumptions, and iInterface requirements required to design
the repository surface facilities, shafts, subsurface excavations ang
underground service systems.

Assemble thermal, mechanical, hydrologlic, and other data to support
the design of the repository.

Evaluate repository subsystem design options, Including the cost and
schedule consequences of alternative approaches.

Provide for interaction with other OCRHM program participants on
repository activities (e.g., participation in the Repository
Coordinating Group).

Development and Testing

A.

3.

Rock Mechanics

e Plan and conduct laboratory, surface-based, and exploratory shaft
tests, studles, and investigations, Including subsurface drilling
to determine the properties of host rock required for repository
design. Includes the development and confirmation of testing
methods and the valtdation and optimization of mathematical
models and codes.

o Perform thermomechanical anayses of the host rock, using the
results of field and laboratory tests.

e Provide input to repository design and performance assessment
tasks. '

Equipment and Instrumentation Development

o Evaluate equipment needs and develop equipment as required,
Including the design, fabrication, and testing of prototypes. .
Includes excavation/transport equipment, waste handling equigment
and backfill equipment. :

¢ Evaluate monitoring and Instrumentation needs. Adapt existing

and develop new fnstruments as requlired.
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3. Sealinrg

Zstadblish sealing requirements, Including requirements due to botn
expected and unexpected conditions, and develop concepts for the
repository.

Evaluate preclosure and postclosure concepts and designs for sealing
shafts, underground excavations, and borenotes. (Note: Develogment
of backflll equipment s under equipment deyelopment.]

Evaluation potential materials for sealing shafts, underground
excavations, and boreholes.

Plan and conduct laboratory and exploratory shaft tests. studies and
investigations to evaluiate the performance of selected sealing
matertfals and design. [Includes the development and confirmation cf
testing methods.

Develop designs for sealing shafts, underground excavations, and
boreholes.

Provide Input to repository design and performance assessment tasks.

4, Factlitles

A.

GRD98

Site Preparation

e Perform all surface general arrangement activity.

o Define and design off-site Improvements required for the
repository, including roads, ratls, utilities, communications,
etc., to the boundary of the site.

* Identify and plan for removal of existing on-site structures not
required for the repository.

¢ Define and design on-site improvements (inside fenced boundaries,
excluding areas with 5 feet of all bulldings, structures, and
components) including:

clearing, grading, excavation, and filling;

- landscaping'

- roads, rails, walks, bridges, culverts, curbing, guard
ralls and traffic barriers;

- utilities
- sewers, drains and catch basins outside bullding 1ines; and

- surface installations for on-site haulage, storage and
disposal of surplus mined material.
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Perform engineering studies and evaiuate design ontions,

8. Surface Faclilities

Design the waste hanaling facility for the recelpt and handling
of waste packages.

Design the exhaust shaft filtration factlity, Including
structure, utilities, and equipment and structures related o the
shafts/ramps.) Included are the following facliitles:

Health/Medical

Fire Protection

Security, Including fences, gates, guardhouse and tower.
Maintenance

Administrative and Personnel
Laboratory and Testing

Harehousing and Receiving

Visttors Center

Backup Power Generation

Change Room

Compressed Alr and Steam

Cooling Tower and Chilled Hater
Excavated Material/Storage/Backfill
Fuel Storage

Chemical Storage

Control

Potable Hater/Sewage

Others

Perform engineering studies and evaluate design options.
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Shafts/Ramos

o Design repository shafts, lIacluding holst, neadframes, shaft
collars, and otnher shaft-connected but surface-located equipment
and structures, and shaft liners.

e« Design all shaft stattons (out to only 5' beyond llner for
repository hortzon stations).

o Perform englneering studies and evaluate design options.

Subsurface Excavations

o Design repository subsurface excavations.
e Perform engineering studfes and evaluate design options.

Underground Service Systems

o Deslgn repository underground servize systems. Included are the
following:

- Matertal handling system

- Support systems, e.g. fire protection, dewatering,
ventilation, medical, and maintenance

- Utilities

- Monitoring and control systems, including facilitles and
equipment required for confirmation testing.

¢ Perform engineering studies and evaluate design options

5. Operations/Malintenance

GRD98

Develop repository operating concepts and perform tradeoff and.
optimization studies.

Determing operating modes for all systems and equipment. Included
are the following:

- HKaste recelpt, iInterim storage, packaging and handling.

- Haste package fabrication, preparation, repair, handling,
emplacement and retrieval.

- Seal and backfill emplacement.
- Hauling, storage and disposal of mined material.
- Haste control and safequards.

- Slte security.
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- Acceptance testing and readiness reviews.
- Maintenance and logistics support.
- Personnel staffing.

Provide input to the design and safety analyses of the, repository
Through definition of (1) modes of operation of all systems and
Equipment; (2) procedures for assembly, emplacement, monitoring, and
retrieval of taste package; and (3) maintenance requirements of the
operational facility.

6. Decommissioning '

Analyze repository decommissioning concepts and requirement, and
provide Input to respository design and safety analyses as required.
Include es analysls of closure concepts and requirements. Includes
site restoration, decontamination, dismantiement, operation of
postclosure monitoring instruments. and site security.

7. Repository Performance Assessment

Develop, verify, validate, benchmark, and document codes for
assessing the performance of the repository, Including perclosure
(e.g., impacts of facility construction and operation, radiological
releases from both expected and unexpected conditions) and
postciosure phases.

Util11ze codes In assessing the preclosure and postclosure performance
of the repository.

Conduct preclosure safety analyses of repository under both expected
and unexpected conditions.

Provide for peer review of the repository performance assessment
activity.

Requlatory and Institutional

1. Management and Integration

GRD98

Provide for the overall management of ridulatory and institutional

activities, Including planning, scheduling, budgeting, controlling,
and reporting.

Provide for interaction with other OCRWM program participants on
requlatory and institutional activities (e.g., participation in
Licensing and Institutional Coordinating Groups).

Prepare and Implement QA program procedures fur requlatory and
institutional activities. -
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Licensing

Rcvfev. analyze, and Interpret regqulatory are requirements to provide
1icensing guidance to project activities that integrate ilcensing
concarns and the needs of the project,

Participate In defining licensing strategies.

Prepare llcensing documents, Including site characterization plans,
safety analysis reports, and construction authorization application.

Provide for peer raview of licensing activities.

Environmental Cempliance

Review, analyze and interpret NEPA requirements to.provide gquidance
to project activities that integrate NEPA concerns and.the neeas of
the project.:

Review, analyze, and interpret State and local environmental
requlations.

Identify all permitting requirements, including thase required for
the exploratory shaft and the repository.

Prepare documents required to comply with NKPA and NEPA, including
environmental assessments and environmental Impact statements.

Provide for peer review of environmental complilance activities.

Environment

Identify data requirements, plan and conduct tests to obtain site
environmental data. Includes ecological, noise, archaeclogical, and
soll data. Also includes development of data on human health and
safety and the physical environment.

Analyze environmental data and develop conceptual models to describe
the environmental characteristics of the site.

Develop strateglies to mitigate significant environmental impacts.

Socioeconomic

Identify data requirements, obtain the data needed to establish the
social and economic conditions in the area likely to be affected by
the construction and operation of a repository. Includes field
activities required to obtain data.

Develop or adapt models to determine the socloeconomic impact that
might result from the construction and operation of a rapository.

Develop strategles to mitlgate.s!gn!f!cant socloeconomic impacgts.
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§. Ccmmunication and Lialson

o Collect and disseminate relevant information and ccordinate
activities with affected States, local governments, affected Indian
tribes and the general public.

¢ Coordinate information meetings, public presentations, exhibits,
fiims and other pudlic Information activities. Includes support of
such activities with preparation, reproduction, and collection of
audio-visual materials.

e Conduct workshops to enhance communications with the public that may
be affected by the program.

e Prepare and negotiate consultation and cooperation agreements with
affected States and Indian tribes.

e Consult and cooperate with, and provide support to, affected States ’
and Indlan tribes.

e Provide media skills training to project participants.
o Conduct public hearings.
o Select and operate public Information offices.

7. Financial/Technical Assistance

e Provide grants in accordance with NWPA for document
review/monitoring, Information transfer, and commenting on statutory
documents.

s Provide grants-in-1leu-of-taxes of in accordance with NHPA.

o Provide impact mitigation grants in accordance with NHPA.

Exploratory Shaft Facility

1. Management and Inteqration

e Provide for the overall management of exploratory shaft activities
Including planning, scheduling, budgeting, controlling, and
reporting. Includes project management and support activities
performed by the architect-engineer and the construction manager; the
preparation of the integrated exploratory shaft facility design; and
the conduct of safety analyses assoclated with the exploratory shaft

faciltity. Also includes obtaining the permits for exploratory shaft
construction.

e Provide for interaction with other OCRWM program participants on
exploratory shaft activities (e.g., participation in the Underground
Testing Coordinating Group).

e Prepare and implement QA program procedures for exploratory shaft
activities.

GRDS8 -14- 10/7/87



GRD98

C/SCR 89/021 (Enclosure No. 2)

Site Preparation

Provide for surveys and mapS.Aand the demoiition and removal of
structures that are unusable.

Provide general civi) improvements, including clearing, grading,
excavating, f1lling, parking, installation of drainage systems, and
muck storage pads as required.

Construct new and relocate or refurbish existing roads, power
systems, water supply, communications, and sewage treatment for the
site. Includes provision for road and rail access to the site, as
required,

Surface Facilities

Provide all storage buildings or fenced storage areas as required.
Provide all shop facilities, both fabrication and maintenance.
Provide bulldings designed to house engineering and administrative
services, training and qualification services, personal health and
hygiene services, plant safety, emergency equipment and personnel,
environmental monitoring systems, etc.

Provide all security buildings, guard houses, etc.

Provide driiling pads, mud ponds, and starter holes.

First Shaft

Design shaft, inciuding hoist, headframe, and supports required for
service systems.

Perform engineering studies in support of design.
Excavate the shaft.

Line the shaft, including Installation of supports for service
systems.

Seal the shaft llner.

Plan and conduct tests required for design validation.

Second Shaft

Oesign shaft, including hoist, headframe, and supports required for
service systems.

Perform engineering studies in support of design.

Excavate the shaft.
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o Line the shaft, including {nstaliation of supports for service
systems.

» Seal the shaft liner.
o Plan and conduct tests required for design valildation.

6. Subsurface Excavations

o Design subsurface excavations, including required rock bolting and
grading.

e Excavate the subsurface working areas, Including grading and
Installation of rock bolting, wire mesh, shotcrete, and fire wall as
required.

e Plan and conduct tests required for design validation.

7. Underground service Systems

e Design, procure, and install underground service systems, including
material and personnel transport systems (other than holst and
headframe), ventilation system, communications and Instrumentation
networks, utilities, emergency systems, etc.

8. Operatlons

e Operate, maintain, and inspect (1) the systems necessary to transport
personnel and materlal onto the site, into the shaft, and into the
underground workings; and (2) the systems necessary to remove
excavated matertal from the underground workings to its storage pad.
Includes the hoist, headframe, cage and other related equipment.

Also includes the preparation of operating and maintenance manuals.

s Operate, maintain, and inspect system components for shaft and
subsurface ventilation, communications, instrumentation, plant
utilities, and emergency systems. Includes the preparation of
operating and maintenance manuals. Includes design, procurement, and
Installation of common data acquisition system elements. Test
operations are contained in the waste package, site, and repository
end functions.

o Provide for security, health and safety, environmental protection,
and related safeguards.

9. Decommissioning

* Prepare plans to decommission the exploratory shafts.

o Decommission and seal exploratory shafts after a determination is
made that the shafts are no longer needed.
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