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"WITHDRAWN ASSUMPTIONS .

The list below shows the identification numbers of assumptions that have been withdrawn in
previous and currenat revisions. Assumption Rationale Sheets for these assumptions are contained
in this appendix..

‘Key ' 006, 007, 010, 012, 014, 015, 018, 020, 021, 025, 026, 027, 028, 029, 032, 033,
034, 035, 036, 037, 038, 040, 041, 042, 043, 044, 045, 048, 049, 050, 051, 052,

. . ..054,056,062, 072

EBDRD 3.1.5.E, 3.23.5, 3.25.1.2B.1.ad, 339A,33.9.B 34.2 331G, 37.F 37l.F
37.1.1G,3.7.14

RDRD 3.2.16D,3.75.A5 '

DCS 002, 003, 004, 005, 005, 007, 009, 010, 014, 015, 016, 017, 018

DCSS - 002, 003, 004, 007+, 008%, 011%, 012*,013, 021, 024*, 026, 034, 035

DCWP 003, 004, 005, 006

TDS 001, 005, 009, 010, 011, 012, 013, 014, 015

TDSS 013, 014, 015, 016*, 018, 019, 020, 023, 024

REQSE 001, 002, 003

ALT - 022, 025 '

% Never !ssﬁed
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| Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: mm o Subject: MQIW&KI
L. STATEMENT OF ASSUMPTION
WITHDRAWN -.Covered by Key Assumptions 001, 002, 003.
O. BACKGROUND
Reve00 « . ... -
Waste Type and Ouantity
Receipt at MGDS starting 2010 and ending 2033.

Requesting M&O organization: (X)Surface, (X)Subsur[ace, (X)Waste Package Development,
- or Other (specify: - Requirements, Systems Analysis and Modeling)

Need for assumption (statement of lntendeq use):

III. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

In accordance with Nuclear Waste Policy Act, OCRWM Mission Plan, MPC conccpt. Proposed
Program Approach, and MGDS Requirements Document and supporting requirements documents.

IV. RESPONSIBILITYISUBSPAN’FIATIONIWITHDRA\V@

Responsible M&O Organization Systems Engineering
( ) No Substantiation Required
() Substantiation Date

(X) Withdrawal Date __4/28/95 (Rev. 01)
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: Key 007(W) Subject: No MPC Repackagingfor - - -

Heat Load Tailori
L STATEMENT OF ASSUMPTION

WITHDRAWN Consohdated with the Ranonale for Key Assumpnon 003

IL BACKGROUND

Rev.00 P

Waste Type and Ouantity

No repackaging of MPCs for purposes of heat load taxlonng

- -Requesting M&O organization: (X)Surface, ( )Subsurface, (X)Waste Package Development,
or Other (specify: Requirements, Systems Analvsis and Modeling)

Need for assumption (statement of Intended nse)
Removes one performance objective to permit MPC and reposnory desxgn criteria to proceed.

III. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given inthe YMSCP Tecknical Data Base
or Reference Information Base):

In accordance with Nuclear Waste Policy Act, OCRWM Mission Plan, MPC concept, Proposed
Program Approach, and MGDS Requirements Document and supporting reqmrements documents. -

Iv. RE?PONSIBILITYISUBSTANTLATIONIWITHDRA“’AL

Responsible M&O Organization Sm:msjmgmgmng_ _
( ) No Substantiation Required:
( ) Substantiation Date
- (X) Withdrawal Date ___4/28/95 (Rev, 01)
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Controlled Design Assumption

Assumption Identifier: Key010(W) Subject: Subsurface WP Transport.
I. STATEMENT OF ASSUMPTION

WITHDRAWN - Subsurface rail transport has been incorporated in the bascline design. Sec the
following drawings that have been baselined by the Level 3 Configuration Control Board:

BCAR00000-01717-2700-85001 Waste Package Transporter Plan and Elevations and BCAF00000-
01717—2700-85010 Emplacenwnt Gamry Inrerfaces, &xplaccmmt Dr(ft Plan & Elevaaons

le transport Wll] be used for subsurfaoc transport of waste packag&

- IL. BACKGROUND

Requesting Management and Operating Contractor (M&0) organization:

- ) Surface, (X) Subsurface, () Waste Package Development, (X) Other (spcclfy) Requirements,

Systems Analysis and Modeling
Nccd for assumpnon (statcmcnt of mtcndcd usc)

Establishes likely subsurface transportation mode to permit focused subsurfaoe desxgn to prooeed
without rubber tire transport options.

IIL. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasonmg behind
engineering judgment: '

Rail system is:
¢ Compatible with handling of the current 21 and 12 PWR waste package.
¢ Well suited to in-drift emplacement mode. |
¢ Ideal for supplying tunnel boring machine (TBM) operation and transportation of personnel.
--¢ ‘Repository subsurface gradient will allow use of roil system.

* Highly suitable for remote handled or automated operations.
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‘Controlled Design Assumption

Assumption Rationale Sheet
Assumption Identifier: Key 010(W) (continued) Subject: Subsuiface WP Transport

IV. RESPONSIBILITY AND WITHDRAWAL
Responsible Management-and Operating Contractor (M&O) organization: Subsurface - . ..

Document(s) Supporting Withdrawal of Assumption: ' _ \

Withdrawal Date: Rev. 05
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Controlled Design Assumption
Assumption Rationale Sheet
Assumption Identifier: Kﬂmm . : “Subject: Use of Robotics
L STATEMENT OF ASSUMPTION .
WITHDRAWN. quns is.a valid statement of design philosophy rathcr thana desngn assumpuon.

Use of robotics andlorremotecontmlwxllbcmammzedto achxevetbeoonccptofALARA (as low
as rcasonably acbxcvablc)
A |

IL BACKGROUND

Requesting M&O organization: (X)Stnface, (X)Subsurface, ( )Waste Package Development,
or Other (specify: Requirements, Systems Analysis and Modeling)

Need for assnmptnon (statement of intended use):

Establishes the need to mvesngatc practxca! uses of robotics and remote handling in MGDS
operations.

I ‘RATIONALE .

Rationale for assnmption (source author, date, and report tntle) or statement of reasoning
behind engineering judgment (e.g., mnidpoint of range: given in the YMSCP Technical Data Base
or Reference quormation Base):

RDRD (YMPICM-0023) GROA shall to the extent prachcable achieve occupational doses that arc
ALARA.

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible M&O Organization w
( ) No Substantiation Required

( ) Substantiation Date
(X) Withdrawal Date ___12/19/95 (Rev.02)
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'Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: Key 014(W) Subject: Preclosure Monitoring Activities - Robotics -

L. STATEMENT OF ASSUMPTION

WITHDRAWN - Included in Key Assumption 013.

I. BACKGROUND

Rev,00 - ¢ + = = . . .. . e

Surface Robotics

Robotics may be used to perform routinc.monitoﬁng. activitics 'during the_proclosurc period. |

Requesting M&O organization: ( )Surface, ( )Subsurface,( )Waste Package Development,
Rmmmmsﬂmmmmma

-or Other (specify:

Need for assumption (statement of intended use):

L. ‘RATIONALE

Rationale for assumption (source author, date, and report titlé) or statement of reasoning
behind engineering Judgment (e.g., midpoint of ranges given in the YMSCP Tecbnical Data Base
or Reference Information Base):

Repository Design Requirement Document (RDRD) (YMP/CM-0023): GROA shall, to the extent
practical, achieve occupational doses that are as low as reasonably achievable (ALARA). -

V. RESPONSIBIIJTYISUBSTANTIAT’IONIWITHDRAWAL

Responsible M&O Organization Subsurface
( ) No Substantiation Required

( ) Substantiation Date__
(X) Withdrawal Date __4/28/95 (Rev, 01)
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Controlled Design Assumption

Assumption Rationale Sheet

Assumption Identifier: Key 015(W) o . Subject: Rgmmgﬂand]mg_&s_ts_mg
L STATEMENT OF ASSUMPTION |
WITHDRAWN - Included in Key Assumptions 012 and 013. .
II. BACKGROUND |
Sub Surface Robotics

Rémote handling systems will be used for opcrati_dns not applicable to robotics and will provide a
safe recovery and back up method for robotics systems.

o

-Requesting M&O organization: ( )Surface, ( )Subsurface, ( )Waste Package Development,
or Other (specify: Requirements, Systems Analysis and Modeling)

Need for assumpﬁon (statement of intended use):

III. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering fudgment (e.g., midpoint of ranges given in the YMSCP Technica!l Data Base
or Reference Information Base):

Repository Design Requirement Document (RDRD) (YMP/CM-0023): GROA shall, to thc extent
“practical, achieve occupational doses that arc ALARA.

.IV. RESPONSIBILITYISUBSTANTIATIONIWITHDRAWAL

Responsible M&O Organization Subsurface
( ) No Substantiation Required

( ) SubstantiationDate -
(X) Withdrawal Date __4/28/95 (Rev, 01)
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Controlled Design Assumption
; ion Retionale Shest

Assumption Identifier: Key 018(W) Subject: Storage of Retrieved Packages -
L STATEMENT OF ASSUMPTION '
WII’HDRAWN Retrieval desxgn assumptions will be made when retrieval plans are specxﬁed

Repository des:gn will allow for the possibility of constmcting facilities for temporary or lag storage
stonng of retricved waste packaga, if reqmred

L T : i

II. BACKGROUND -

Requesting M&O organlmtion: (X)Surface, ( )Subsurface, ( )Waste Package Development,
or Other (specify: Requirements, Systems Analysis end Modeling)

Need for assumption (statement of Intended use):

" Maintains the possible performance objective and dictates the necd to allocate site space fox.' this

function.

This allocation should be coordinated thh the- possibihty of an-interim storagc or thermal lag
storage.

IH. RATIONALE '

Rationale for assumption (souroe author, date, and report title) or statement of reasoning
behind engineering Judgment (e.g., inidpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

Consistent with Program Approach assumptions.
Meets 10 CFR 60 and DOE requirements. -

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible M&O Orpanization Surface -~
( X)) No Substantiation Required

( ) Substantiation Date
(X) Withdrawal Date  12/19/95 (Rev, 02) -
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Controlled Design Assumption

Assumption Identifier: Key 020(W) - A » subjmgwm
L. STATEMENT OF ASSUMPTION |
WITHDRAWN - Sec Key Assumption 019,
II. BACKGROUND o

Repository Thermal Load |

A preliminary reposnoxy operatlonal tbenna! load decnsxon will be made by 2008 license nppbcatxon
update. .

-- -Final Thermal Load confirmation will be made durin'g operations.

“ Requesting M&O organimtion- ( )Surface, ( )Subsurface, ( )Waste Package Development,
or Other (specify. Reqnimmmts.ﬁxstumAna!xsis_and_Mo.dﬂing)

Need for assumption (statement of intended use):

IIl. RATIONALE

Rationale for assumption (souroe author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

Premature to select thermal loading before heater testing complete.

Proposed Program Approach (PPA) includes decision and confirmation umes

Providé flexibility and cost effectiveness in repository layout.

Preliminary analyses indicate a less favorable mposltory performance at intermediate thermal
loads. .

" IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible M&O Organization
( ) No Substantiation Requn'ed
{ ) Substantiation Date

(X) Withdrawal Date m.m
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Controlled Design Assumption
Assumption Rationale Sheet

Asumpﬁon ldenﬁﬁer: Key Q21(W). ‘ Subject: Performnance Confinnation Areas
. “for Thermal Load

"L STATEMENT OF ASSUMPTION
Wl'I'HDRAWN Assumpt.ton is not necessary. Compatxbxhty with Key 019 is undcrstood

Performance conﬁrmanonareaswillbcdcsxgncd forthcmngcuf thcrma!loads, consistent thhKcy
Assumption 019, .- .. _ P A B

IL BACKGROUND

Requwting M&O organization: ( )Surface, ( )Subsurface, ( )Waste Package Development,
or Other (specify: Requirements, Systems Analysis and Modeling)

*Need for assumption (statement of intended use): _
Perfomanoe confirmation planning must address the range specified in Key Assumption 019.

IHL RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

¢ Premature to sclect thermal loading before heater testing complete.
¢ Program Approach includes decision and confirmation times.

IV. RFSPONSIBILITYISUBSTANTIATIONIWITHDRAWAL

"Responsible M&O Organization Systems Engineering
( ) No Substantiation Required

( ) Substantiation Date,
(X) Withdrawal Date __12/19/95 (Rev, 02)
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Controlled Design Assumption

Assumption Identifier: Key 025(W)

L STATEMENT OF ASSUMPTION
WITHDRAWN :

II. BACKGROUND

Reqnesling ‘M&O organization: ( )Surface, ( )Subsurface, (- JWaste Package Development,
or Other (specify: R:nnimmmks..ﬁn:sms_Analm;mdMoiehnz) oy

Need for assumption (statement of intended use): '

HI. RATIONAL ’

Rationale for assumption (source author, date, and report title) or statement of reasoning
- ~behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base): ‘

"IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

~ Responsible M&O Organization
( ) No Substantiation Required
( ) Substantiation Date

(X) Withdrawal Date _4/28/95 (Rev, 01)
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Controlled Design Assumption

Assumption Identifiers Key 026(W)
1. STATEMENT OF ASSUMPTION
WITHDRAWN - . -

<

IL BACKGROUND

Requesting M&O. organizatiow ( JSurface, ( )Subsurface, ( - )WastePackage Development,
or Other (specify: Rmﬁmmmmm@mmm

Need for assumption (statement of lntended use):

HL RATIONALE :
Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

V. RESPONSIBILITYISUBSTANTIATIONIWITHDRAWAL

Responsible M&O Organization SMmEnmmnnz
(X)) No Substantiation Required -

( ) Substantiation Date
(X) Withdrawal Date __4/28/95 (Rev. O1)
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Controlled Design Assumption
Assumption Ratijonale Sheet

Assumption Identifier: KeyQ27(W) - . Subject: Mechanica! Tunne) Excavation
1. STATEMENT OF ASSUMPTION

WITHDRAWN - Consolidated with assumption DCSS 005. The ESF main tunnel has already been
excavated by tunnel boring machine (TBM), and the Enhanced Characterization Repository Block
(ECRB) cross drift is also being excavated in the ESF by TBM. Excavation by TBM i the preferred
means of mechanical excavation in the tuff at Yucca Mountain, and it will be used as the primary
drift-excavation method in the repository, as indicated in DCSS005. © . - .. - . :
The primary method of nmncl.cxcavatiou will be mechanical. .
HI. BACKGROUND .

Requesting Management and Operating Contractor (M&O) organization:

( ) Surface, (X) Subsurface, () Waste Package Development, (X) Other (specify): Requirements,
Systems Analysis and Modeling

Need for assumption (statement of intended usz):
Limits consideration of other primary excavation methods to permit focused underground design.
HI. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of xcéSoning behind
engineering judgment: .

¢ 10CFR 60.133(c)(2): Openings shall be designed to reduce deleterious rock movement.

* 10 CFR 60.133(f): Usc excavation methods that limit potential fbr creating preferential
pathways for groundwater.

* NURERG 1347, Staff Site Characterization Analysis of the Department of Energy's Site
" Characterization Plan, Yucca Mountain (NRC 1989) Comment 132: Compare the
altermnatives of drilling, blasting, and mechanical excavation methods.
e _

« NWTRBs First Report to Congress: Maximize use of. the .most modern-mechanical
excavation techniques in studies of tunnel excavation methods. : '

* Results of the Exploratory Studies Facility (ESF) Alternatives Study recommended
" mechanical excavation. i -
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‘ Controlled Design Assumption
Identifier: Key 027(W) (continued) - Subject: Mechanical Tunnel Excavation
" IV. RESPONSIBILITY AND WITHDRAWAL '

Document(s) Supporting Withdrawal of Assumption: Assumption DCSS 005

I

|

I

; ,

| Responsible Management and Operating Contractor (M&O) organization: Subsurface

' ” B .

|

| A

| Withdrawal Date: Rev.AQS - - .o . S SRR P

v,
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Controlled Design Assumption

Assumption Identifier: Key 028(W)- . - Subject: Tunne] Drill-and-Blast Option

'L STATEMENT OF ASSUMPTION

WITHDRAWN - Consolidated with DCSS 00S. The ESF main tunnel has already been excavated
by tunnel boring machine (TBM), and the Enhanced Characterization Repository Block (ECRB)
cross drift is also being excavated in the ESF by TBM. Other excavation methods, including drill- -
and-blast, were used in other ESF openmgs DCSS 005 addresses drift excavation methods for the
repository, which include-TBM as the primary method and other.mechanical and drill-and-blast as
secondary methods. _ o

Where itis impractiwl to use mechanical t;;emods, drill-and-blast may be used to a limited degree
primarily in non-emplacement areas of the repository. .

II. BACKGROUND
Requesting Management and Operating Contractor (M&b) organization:

( ) Surface, (X) Subsurface, ( ) Wastc Packagc Dcvelopmcnt (X) Other (speczfy) Reqmrcmcnts
Systems Analysis-and Modchng -

Need for assumption (statement of intended usc):

Establishes limited secondary excavation alternative limitations to pemnt focused underground
design.

IOI. RATIONALE

Rationale for assumption (soume author, date and report mle) or statement of reasoning betund
engineering judgment: :

s 10CFR 60.133(¢)(2): Openings shall be designed to reduce deleterious rock movement.

¢ 10 CFR 30.133(f): Use excavation mcthods that limit potential for cmanng preferential
pathways for groundwater. '

« NUREG 1347, Staff Site .Characterization Analysis of the Depamnent of Energy's Site
~ .- Characterization.-Plan, Yucca Mountain (NRC.1989), Comment 132: Compare the
alternatives of drilling and blasting and mccbanical excavation methods.

¢« NWTRBs First Report to Congress: Maximize use of the most modem mechamcal
excavation techniques in stndies of tunncl excavation methods.
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Controlled Design Assumption

Assumption Identifier: Key028(W) (continued) ~ Subject: Tunnel Drill-and-Blast Option.
IV. RESPONSIBILITY AND WITHDRAWAL

Document(s) Supporting Withdrawal of Assumption: Assumption DCSS 005
Withdrawal Date: Rev.05 - . e

5 . - s

|

t

1

i .

" | Responsible Management and Operating Contractor (M&O) organization: Subsurface

' . . .

|

[

|
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‘ Need for assumption (statement of intended use):

Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: Key G20(W) Subject: Technical Bascline Change

L. STATEMENT OF Assummon
WITHDRAWN See Key Assumpnon 008
II. BACKGROUND

Rev.00
B' ! Q l. ! !0.
The option for rod consolidation will be removed from the chhnica] Bascline.

-

- Requesting M&O organization: ( )Surface, ( )Subsurface, ( )Waste Package Development,
or Other (specify: Requirements, Svstems Analysis and Modeling) -

. » -

I, RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given. in the YMSCP Technical Data Base
or Reference Information Base): - .

¢  The concept of rod consolidation was based on the premise that it would cost less to develop,
~ build and operate the facilities and equipment necessary for consolidation than it would to buy,
load and emplace the larger number of waste packagcs required for intact fuel assemblies.

- Many studies have been conducted to evaluate the economics, and operatlons and schedule
impacts related to rod consolidation.

s  Study findings show that fuel disposal without rod consolidation reduces life cycle costs,
shortens facility construction schedules, and offers additional operational advantages.

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible M&O Organization _

( X ) No Substantiation Required
( ) Substantiation Date
(X) Withdrawal Date ._412.8&1.(&9!..011
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: - Controlled Design Assumption
u Assamption Refiensl Shet

Assumption Identifier: Key 032(W)

L. STATEMENT OF ASSUMPTION

WITHDRAWN -

IL BACKGROﬁND

RenumberedpnortoCDA-Rev 00. S

Requesting M&O organlmtion' ( )Suxface, ( )Subsurfaee, ( )\’:Vaste i’av;kag;: Development,
or Other (specify: Requirements, Systems Analysis and Modeling) .

Additional shielding for personnel protection brovidod on transportcr and in surface facilities.
- Need for assumption (statement bf intended use):

III. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g.; midpoint of ranges given in the YMSCP Technical Data Base
or Refcrence Information Base):

b‘ This assumption was combined with Key Assumption 031.
IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible M&O Organization
( ) No Substantiation Required
( ) Substantiation Date
(X) Withdrawal Date __ 4/28/95 (Rev, 01)
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: Key033(W) .. Subject: MMKB&SME@DX
L STATEMENT OF ASSUMPTION
WITHDRAWN - Consolidated with Key Assumption 031.
IL. BACKGROUND

Bcv.!!! ... . - s oo . - . . : I ST S K

Requesting M&O organimtion ( )Surfaoe, ( )Snbsurface, ( )Waste Package Development,
or Other (specify: Requirements, Systems Analysis and Modeling)

Need for assumption (statement of intended use):

- OI. RATIONALE :

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Refereuce Informatwn Base)

¢ Cost, size, and weight of indmdually shicldcd waste packages would be excessive.
« MGDS will meet ALARA requirements:

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible M&O Organization Waste Package
. () No Substantiation Required

( ) Substantiation Date
(X) Withdrawal Date __4/28/95 (Rev, 01)
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Controlled Design Assumption

Assumption Identifier: Key 034(W) " . .
L. STATEMENT OF ASSUWI‘ION

WITHDRAWN .

IL BACKéROUND |

Requsting M&O organization: ( )Surface, ( )Subsurface, {: )Waste Package Development,
or Other (spectfy. Kmﬂmmﬂsmm:ﬁ.mmmﬂ

EOV, !Kl

To the extent practical, locate repository openings to avoid fanlts that traverse & major portion of the
potential emplaoement area.

Need for assumption (statement of intended use):

L RATIONALE

“Rationale for assumption (source author, date, and report title) or statement of reasoning

behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Basc)

Combined into Key Assumption 023. Rev. 02A.

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

- Responsible M&O Organization

(X ) No Substantiation Required
( ) Substantiation Date
(0 Withdrawal Date ___4/28/95 (Rev, 01)
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'Controlled Design Assumption
Assumption Rationale Sheet

A_ssumpﬁon Identifier: Key 035(W) .
L. STATEMENT OF ASSUMPTION

IL. BACKGROUND | |

Where svoidance cannot be reasonably achieved, for Type 1 faults that intersect emplacement difts,
allow 15-m standoff distance of emplaced waste packages from the edges of the fault zone.

Requesting M&O organization: ( )Surface, ( )Subsurface, ( )Waste Package Development,
or Other (specify: alysis an i

- —Need for assumption (statement of intended use):

HII. RATIONALE

Rationale for assumption (source author, date, and report htle) or statement of reasoning
behind engineering judgment (e.g., midpoint pf ranges given in the YMSCP Technical Data Base
or Reference Information Base):

Combined into Key Assumption 023, Rev. 02A.
IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible M&O Organization
( X ) No Substantiation Required
.( ) Substantiation Date:
(X) Withdrawal Date __4/28/95 (Rev. 01)
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Controlled Design Assumption
Assumption Identifier: .Key 036(W). Subject: Substantially Complete Containment- -
) smmm:wr OF ASSUMPTION

Substantially complete contamment as refcn'ed to m lO CFR 60.113, w1ll not" be defincd
quanntanvely

no .BAGKGROUND * - - - A - _.- sas o= Lot Lo
‘Requesting Managcmeht and Operanng Contractor (M&O) organization: ,' | |

( ) Surface, ( ) Subsurface, () Waste Package Devclopmcnt, (X) Other (specify): Requm:mcnts
Systems Analysis and Modeling

- - Need for assumption (statcmcnt of intended use):

Establishes requirement flexibility to allow studies to determine optimum containment criteria.
Other containment assumptions may be uscd to ﬁx an assumed performance objective for design

analysis criteria. -
ITI. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasomng behind
_engineering Judgmcnt.

-« U.S. Department of Encrgy (DOE) position on definition of substantially complete
" containment has been given to the Nuclear Regulatory Comxmsslon (NRC). -

« Consistent with multi-barrier approach to waste package design.
IV. RESPONSIBILITY AND WITHDRAWAL
Responsible Management and 'Opctating Contractor (M&b) organization: Systems Engineering
Document(s) Supporting Wnthd.rawnlofAssumpnon Key0n4 '
Wxthdrawal Date: REV4,ICN1- -
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Controlled Design Assumption

Assumption Rationale Sheet
Assumption Identifier: Key 037(W) Subject: Expected Waste Package Lifetime
L STATEMENT OF ASSUMPTION '

Mean waste package lifetime will be well in excess of 1000 years. ~
IL BACKGROUND '
Requesting Management and-Operating Contractor (M&O) organization: .-

( )Surfaoc. () Subsurface, ( ) Waste Package Dcvclopmcnt, (X) Othcr (specnfy) Requmcmcnts
Systems Analysts and Modehng -

Need for assumptnon (statement of intended use)

- Establishes performance objectwe to permit development of waste packagc design criteria consistent
with this objective.

. RATIONALE

Rationale for assumption (source anthor, date. and report title) or statement of reasoning behmd
engineering judgment:

¢ Meets 10 CFR 60 requirements for substantially complete containment for 300 to 1600
years, to be later determined by the Nuclear Regulatory Commission (NRC).

¢ US. Department of Energy (DOE) position on definition of substantially complete
containment has been given to the Nuclear Regulatory Commission (NRC).

« Consistent with multi-barrier approach to waste package design.
IV. RESPONSIBILITY AND WITHDRAWAL
Responsible Management and Opt:ratiug Contractor (M&O) organization: Waste Package
Document(s) Supporting Withdrawal of Assumption: Key 074 |
" Withdrawal Date: REV 4.ICN | | -

A
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Controlled Design Assumption
Assumption Rationale Sheét

Assumption Identifier: Kggﬂ}m Subject: nggmmmmm .
L. STATEMENT OF ASSUMPTION

The fraction of waste packages breached at 1000 years shall be less than 1 percent (see Note below).
IL BACKGROUND |

Reques:ixig Management and Operating Contractor (M&O) organizaﬁon° e

-{ ) Surface, ( )Subsuxfaoe, ( )Wastc Packagc Dcvclopmcnt X) Othcr (specxfy) Reqmremcnts ~
Systems Analysis and Modeling

Need for assumption (statement of intended use):

- - Establishes performance objective useful in containment probability analysis and waste package
design criteria.
m RATIONALE

Rationale for assumpuon (source author, date, and report title) or statement of reasoning behmd
engineering judgment:

. Meets 10 CFR 60 requirements for substantially complete containment for 300 to 1000
years, to be later determined by the Nuclear Regulatory Commission (NRC).

Note: The Data Source, Thomson, B. H., Waste Package Performance Allocation/ Emplacement
Mode System Study (CRWMS M&O 1994d), recommends that 3000 years is necessary to'meet
Repository Design Requirements Document (RDRD) (YMP 1994a) Requirement 3.2.1.6.C and
Engmeered Barrier Design Requirements Document (EBDRD) (YMP 1994b) Requirement 3.2.1.6.B
using TSPA-1993 results. The 3000-year value was arrived at primarily due to the C-14 release
requirements imposed via 40 CFR 191. However, this standard was remanded. The current
assumption does not take the C-14 issue into consideration; it wxll be modxﬁed when the issue is
resolved. :

IV. RESPFONSIBILITY AND WITHDRAWAL

‘ --Responsible Management.and Operating Contractor (M&O) orgamzauon Systcms Engmecnng
Documcnt(s) Supporting Withdrawal of Assumpuon. Key 074

Withdrawal Date: REV 4, JCN 1
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Controlled Design Assumption

Assumption Identifier: Key 040(W) - . Subject: mmm;kﬂ_aﬂgn
I. STATEMENT OF ASSUMPTION |

WITHDRAWN - See Key Assumptaon 039. s R

IL BACKGROUND

Eﬂ’.._QZA'-r"~- — - .

Criticality Control Period

Period of isolation currently 10.006 years

Requesting M&O organization: ( )Surface, ( )Subsurface,( )Waste Package Development,
or Other (specify. Bﬂﬂﬁmﬂ&ﬁﬂ&m&AnMﬁnﬂMﬂlﬂmz)

Need for essumption (statement of intended use):

HIL ‘RATIONALE i

Rationale for assumption (source author, date, and report title) or statement of reasoning .
behind engineering Judgment (e.g., midpoint of ranges given in the YMSCP Techuical Data Base
or Reference Information Base): ,

¢ Assumption in accordance with 10 CFR 60.131(b)(7). -

« Period of isolation in accordance with 40 CFR 191.13(a).

¢ Period of isolation consistent with DOE recommendation to the National Academy of
Sciences for the repromulgation of the EPA Standard for Yucca Mountain.

Iv. RESPONSEMTYISUBSTANHAHOMWIHDRAWAL

Responsible M&O Organization Sm:ms.ﬁngmxnng
" () No Substantiation Required

( ) Substantiation Date
(X) Withdrawal Date  -4/28/95 (Rev, 01)
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Controlled Design Assumption

Assuu.i'nption Idenﬁf‘wr:m A Subfect: Recei tF Bl
1. STATEMENT OF ASSUMPTION

WITHDRAWN vConsolidatt.:d with Key Assumptions 001, 002, 003,

IL BACKGROUND

. . - ‘; Kl - . FET. v A P -
Waste Type and Quantity

Receipt and ;mplaccment rate in accordance with MGDS Requirements Document
Table 3-3. Steady state rate 3000 MTU/yr SNF, 400 MTU/yr (equivalent) HLW glass.

-Requesting -M&O0 organization: ( X )Surface, ( X )Subsurface, ( X )Waste Package
Development, or Other (specify: Requirements, Systems Analysis and Modeling)

" Need for assumpﬁon (statement pf intended use):

- .- -~ - - .

HIL. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of s ranges givenin the YMSCP Technical Data Base
or Reference Information Base): :

In accordance with Nuclear Waste Policy Act, OCRWM Mission Plar, MPC concept, Propos‘ed
~ Program Approach, and MGDS Requirements Document and supporting requirements documents.

IV. RESPONSIBMTYISUBSTANTIATION[WITEH)RAWAL

Responsible M&O Organization Systems Engineering
( ) No Substantiation Required
( ) Substantiation Date

(X) Withdrawal Date _AEBBS.(RQL.QL)
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‘Controlled Design Assumption

Assumption Identifler: Key042(W) ~ Subject: Waste Packsge Materials - High Thermal Load
'L STATEMENT OF ASSUMPTION

WITHDRAWN: bccausc thxs is a design solution rather than an assumptxon (see DCWP 003

rationale).
Waste Package matenals for high thetmal load are:

~ Inncr Containment Barrier - UNS N08825 (Alloy 825). -
‘Outer Containment Barrier for SNF packages - UNS 610200 (ASTM A 5 16) :
‘Outer Containment Barrier for HLW packages.- UNS C71500 (70/30 copper-nickel).

. BACKGROUND

Requesting M&O organization: (* )Surface, ( )Subsurface, ( X )Waste Package Development,
or Other (specify: Requirements, Systems Analysis end Modeling)

Need for assumption (statement of intended use):

Establishes probable waste package material to permit development of thermal pcrformancc analysns
and containment probabilities. _

\_ L RATIONALE
Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

UNS NO0882S5 is highly resistant to general oérrpsion and in many environmeats is resistant to
localized corrosion. It was chosen as a reasonable compromise between high corrosion resistance
and low cost.

USN G10200 i the corrosion allowance material for SNF packages. Although it has an appreciable
atmospheric corrosion rate, it is normally not subject to localized corrosion. The material was
chosen because it providw predictable corrosion rates and low cost.

UNS C71500 is the outer barrier material for (HLW) glass packages. It provides significant
corrosion resistance. An iron-based material was not chosen because there is evidence that active
»--iron-base materials will promote the degradation of the waste glass. ‘

Materials with dlstmctly different compositions and corrosion mechanisms were chosen for the inner
and outer barriers so that protection will be provided over a wide range of environments. .
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Controlled D&ign Assumption

Assumption dentifier: ey 042(W) (continued) Subject: Waste Package Materials - _
_ ackage Mrterle
Iv. RESPONSIBILITYISUBSTANTIATIONIWITHDRAWAL.

Responsible M&O.(‘Jréanization Mgkggg_
( ) No Substantiation Required
( ) Substantiation Date

. (X)) Withdrawal Date._12/19/95 (Rev.02) S AP

b‘
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Controlled Design Assumptipn

Assumption Identifier: Key 043(W) ~ Subject: Waste Package Materials - Low Thermal Load
1. STATEMENT OF ASSUMPTION

WITHDRAWN because tlus is & design solution rather than an assumpuon (soe DCWP 003
. rationale). : .
Waste package matenals for low thermal load are:

. -lnner Containment-Barrier - UNS N0882S5 (Alloy 825). . . :
- Middle Containment Barrier for SNF packages - UNS 610200 (ASTM A 516) .
Middle Containment Barrier for HLW packages - UNS C71500 (70/30 copper-nickel).
Outer Containment Barrier - UNS N04400 (Monel 400).

IL. BACKGROUND

'Requesting M&O organization: (.  )Surface, ( . )Subsurface, ( X )Waste Package
_ Development, or Other (specify: i

Need for assumption (statement of lntended use)

Establishes probable waste package material to permit dcvelopment of thermal performanoe analysis
and containment probabilities.

HI. RATIONALE

Rationale for assumption (source author, date, and report ﬁtle) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

UNS NO08825.is resistant to genera! corrosion in oxidxzmg and reducing acids. In many_
environments it is resistant to localized corrosion. It was chosen as a reasonable compromise
between high corrosion resistance and low cost.

USN G10200 is the corrosion allowance material for SNF packages. Although it has an appreciable
atmospheric corrosion rate, it is normally not subject to localized corrosion. The material was
chosen because it provides predictable corrosion rates and low cost.

--UUNS C71500 is the outer barrier material for (HLW) glass packages It provides significant
corrosion fesistance. An iron-based material was not ¢hosen because there is evidence that active
iron-base materials will promote the degradation of the waste glass.

UNS N04400 was chosen as an additional corrosion resistant barrier for low thermal load conditions.
It is corrosion resistant in various environments mcludmg alkalies.

Materials with distinctly different compositions and corrosion mechanisms were chosen for the inner
and outer barriers so that protection will be provided over & wide range of environments.
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Controlled Design Assumption

Assumption Rationale Shect
Assumiption Identifier: Key 043(W) (continued) Subject: Waste Package Materials - .
‘ Low Thermal Load

Iv. RI"SPONSIBILITYISUBSTANTIATIONIWITHDRAWAL

Responsiblc M&O Orga.mmnon m&gkngL
( ) No Substantiation Required

( ) Substantiation Date '
(X)-Withdrawal Date __-_12/]19/95 (Rev, 02) o a e

B00000000-01717-4600-00032 REV 05 ‘B-32 : July 1998



Controlled Design Assumption
ationa et

Assumption Identificr: Key 044(W)
I. STATEMENT OF ASSUMPTION
WITHDRAWN - - -

IL BACKGkOUND

Renumbemd prior<o Rev. 00.

Requesting M&O organizahom ( )Surface, ( Bubsurface,( )Waste Padmge Deve!opmmt,
~ or Other (specify: Mmmmmmmmmmmm , :

Need for assumption (statement of lntended use)

. IIL, RATIONALE :

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Referencc Informatwn Base)

¢ Alloy 825 as corrosion res]stant barner moommended in LINL survey repon

¢ Carbon steel (A 516) as corrosion allowance barrier and provide structural and shxc!dmg
function relatively inexpensively.

Additional barrier to resist aqueous environments needed for low thermal load case.
Ability to fabricate and weld materials satisfactorily.

¢ Other similar materials are being considered as alternatives.

V. RESPONSIBILITYISUBSTAN’I‘IATIONIWITHDRAWAL

Responsible M&O Organization
( X) No Substantiation Required
( ) Substantiation Date

(X) Withdrawa! Date _4/28/95 (Rev, 01)
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Controlled Design Assumption
\ ion Rationale Sheet

Assumption Identifier: Key 045(W) Subject: Wﬂs
L STATEMENT OF ASSUMPTION

WlTHDRAWN chmred by 10 CFR 60.21.

18 BACKGROUND .

An sltemative to each of the componeat materialsindicated willbe ideatified in the CDA document
since containment barriers are important to waste isolation.

Requesting M&O organizatiom (  )Surface, ( )Subéurface, ( X )Waste Package
Development, or Other (spedfy' Systems Analysis and Modeling)

Need for assumption (statement of intended use):
Identifm 8 nced for ﬂexibility in materials seléction for containment barrier design.

III. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoiut of ranges given in the YMSCP Technical Data Base
or Reference Informauon Base):

A!tcmahvesarerequuedbleCFRﬁO. o

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL
Responsiblc ME&O Organization mmm_

( X ) No Substantiation Required

( ) Substantiation Date
(X) Withdrawal Date __4/28/95 (Rev, O1) .
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Controlled Design Ass‘umption

Assumption Rationale Sheet
Assumption Identifier: Key 0480W)  Subject: Aluminum Boron in First MPC Procurement
L STATEMENT OF ASSUMPTION
Wm{DRAWN for eonsxstency with programmatic gtndancc in JOC #VA.SE.GUR. 8/95 .016.
Aluminum-boron will be the neutron absorber basket material in the First Procurement MPCs
IL BACKGROUND - - . - e

Requesting M&O orgax;ization: | (X )Stirl_'ace,"( ,)Subsurface,.( X)Waste Package |
Development, or Other (specifys__- )

Need for assumption (statement of intended use):
- Establishes neutron absorber basket design solution to permit first procurement of MPCs.

HI. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

The MPC Design Procurement Specification contained two possible materials for the SNF basket
neutron absorber: Boron or B,C finely dispersed in austenitic stainless steel or aluminum alloy
matrix. Forcostandthcmmlmasons,ntnexpedodﬁxatﬂmethmmcntMPCswﬂlusc
aluminum-boron (A1-B). ' :

) '8 RESPONSIBEITYISUBSTANTIATIOWTHDRAWAL

Responsible M&O Organization Systems Engineering
‘() No Substantiation Required
{ ) Substantiation Date

(X)- Withdrawal Date __12/19/95 (Rey, 02)
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- Controlled Design Assumption

Assumption Identifier: Kﬂﬂ&m Subject: Aluminum Boron not Acceptable Long Term *
L. STATEMENT OF ASSUMPTION

WITHDRAWN for consistency with programmatic guidance in I0C #VA.SE.GUR.8/95.016.
Aluminum-boron is not acceptible as a long-term supplemental neutron absorbing material.

I BACKGROUND = e e .
Requesting M&O organ[zaﬁom ( X )Surface, ( * )Subsurface, (‘X )Waste Package
Development, or Other (specify: . ) :

Need for assumption (statement of intended use):

Defines a performance scenario that establishes Key Assumption 048 as not achieving neutron basket
performance objective. This establishes the need for further material study for neutron basket prior
to second MPC procurement (see Key Assumption 050). This also establishes need for design
analysis to determine remedial criteria for the First Procurement of MPCs (see Key Assumption
051) _

118 RA'HONALE o

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind enginecring judgment (e.g., midpoint of ranges giver in the YMSCP Technical Data Base
or Reference Information Base):

. Aslongas(hcmtcnoroftthCremmnsdryorthcstam!asssteclcladdmgrcmamsmtact
the neutron absorber will be protected and no difficulties are expected. However, the interior
- of the MPC will be filled with water during the SNF loading process and may become wet due
to the failure of the disposal container and MPC shell in the presence of water in the repository.
If the stainless steel cladding is perforated by corrosion, which is expected, corrosion of the
aluminum will occur. Aluminum is passive in neutral solutions, but its solubility increases
rapidly as pH decreases. If nitrogen is present, as is expected if water enters through a breach
in the disposal container, radiolysis will produce. nitric acid and cause corrosion of the
aluminum. Aluminum is thermodynamically very active, and the large available surface area
of the stainless steel cladding will make it an excellent cathode for bimetallic corrosion of the
aluminum. Corrosion of the aluminum is expected to cause loss of integrity of the neutron
absorber, which would allow the remaining boron-containing material to sift to the bottom of
- - the package where it would no longer be effective for criticality contro).

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible M&O Organization m&gkggg_
( ) No Substantiation Required A

( ) Substantiation Date

'(X) Withdrawal Date 12719595 (Rev. 02)
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: Key 050(W) . Subject: MPC Redesign in Second Procurement -

L STATEMENT OF ASSUMPTION-
WI'IHDRAWNfor eonsxstency with programmatic guidance in IOC #VA.SE.GUR.8/95.016.

At the eomplenon of the long-term materials testing program and after approval of the revised
burnup credit topical report, the second procurement MPC will be redesigned such that the basket,
with bumnup credit; will achieve long-tenn criticality control without the need to open the MPC at

the Reposxtory
IL BACKGROUND‘

Requesting M&O organization: ( X )Sui'faee, ( )Subeurface, ( X )Waste Package
Development, or Other (specify: ) .

Need for assumption (statement of intended use):

Establishes the performance objective of eliminating the need to re-open an MPC at the MGDS thus

* permittingthe development of MPC design criteria to achieve this objective.

IOI. RATIONALE

-Rationale for assumption (source author, date, and report title) or statement of reasoning
- behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base

or Reference Information Base):

Based on Key Assumption 049. In order for the repository not to have to open MPCs, both principal
isotope burnup credit and supplemental neutron absorbers are expected to be required. After

.completion of these activitics (long-term materials testing and revised burnup credit topical report),.

there is expected to be an increase in the knowledge in the MGDS requirements applicable to the
MPC and an increase in the confidence that the MPC design will be emplaceable. The current
MGDS concept of operations for surface facilities does not include the opening of all MPCs. In
order for this to be the case, a redesign of the MPC must be planned.

- IVC RESPONSIBEITYISUBSTAN’HATIONIWITHDRAWAL .

Responsible M&O Organization Sﬁ_tgms_E_ngmgﬂng_
( ) No Substantiation Required

( ) Substantiation Date, ;
(X) Withdrawal Date__lZﬂMﬂ._QZl
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: Key051(W) . Subject: First MPC Procurement Delivery Schedule -
L STATEMENT OF ASSUMPTION
 WITHDRAWN for consistency with programmatic guidance in IOC #VA.SE.GUR. 895.016..

The arrival scenario, quanuty and type of the First Procurement MPCs will be as shown in the
fonowmg tablc.

I1. BACKGROUND . ' e
Requesting M&O organization: (X )Snrfaee,( )Subsurfaee,( )Waste Package Development,
or Other (specify: ’ )

Need for assumption (statement of intended use):

Establishes a waste flow rate upon which remedial performance objectives can be based. Objective
is to minimize impact of remedial capacity on Repository Surface Waste Handling facility design.

ML RATIONA‘LE : -

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base): :

The schedule for resolution of scvcra.l burnup credit issues is September 1998. The schedu!c for
completion of the long-term materials testing is also September 1998. At that time, there is expected
to be an increase in the knowledge in the MGDS requirements applicable to the MPC and an increase
in the probability of MPC design being emplaceable. There is also expected to be a three-year time
frame to redesign, certify, and procure & second-generation MPC. Based on this and some
conservatism, five years worth of MPCs in the first procurement have been used.  The source of the -
table is "Systems Logistics and Waste Stream Data for MGDS CDA Update,” CRWMS M&O
Interoffice Correspondence from Jim Davxs, Mark Fleming, John King, and Marc Rose, March 28, -
1995, VA.SA.JK.03/95.038.

v, RESPONSIBHJTYISUBSTANT[ATIONIWITHDRAWAL

Responsible M&O Organization Sm:msﬁngm:&nng_
( ) No Substantiation Required :

( ) Substantiation Date
(X) Withdrawal Date _12/1995 (Rev, 02)
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Controlled Design Assumption

Y | ;
Key 051(W) " First MPC Procurement Delivery/Emplacement Scénario ™
No MRS, 2010 MGDS, OFF (FYS5DDAOQO)
MPCs

Year o *-B.LO P-LG BSM ~ PSM : B-inP Total
2010 0 | B 3 o s
2011 ) 10 3 ) 13
2012 "7 o ' R Dt | R
2013 0 3. 7 35
2014 ' 1 2 3 0 27
2015 1 10 4 0 17
2016 7 1 18 6 0 43
2017 1 2 6 6 ) 15
2018 ‘ 17 s 7 0 33
2019 1 " o s o 20
2020 4 8 4 7 0 23
\_ 2021 6 25 4 ) 0 35
2022 3 19 2 4 ) 28
2003 7 23 2 ) ol 32
2024 10 28 6 0 0 44
2005 2 28 3 0 ) 33
2006 3 20 ) ) ) 23
2027 2 12 0 0 ) 1
2028 2 7 0 ) ) 9
2029 6 4 ) ) ) 10
2030 3 o 0 ) 0 3

2031 0 0 0 (i o

2032 0 0 (1 0 o

. 2033 0 0 0. 0 0
Total 70 251 109 58 2 450

Key 051(W)
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Controlled Design Assumption

Assumption Idenﬁﬁer:K:y_QﬂmD.Lmﬁnmm Subject: First MPC Procurement -
Delivery Schedule

m Ref: VA SAJK.03195 .038 Memo, 28 Mar 95)
. ngram Approach Sccnano (NO MRS)

¢ First Procurement MPCs in the ﬁvc-ycar period 1998-2002 are loadcd with OFF and placed
- «in reactor-dry storage. - R N T

(%

«  Pickup from dry' storage is dcfcrrc& until no fuel older than 10 years n:mams in spent fuel
. pools.

«  Pickup from only four trucks (no-rail) puréhasiixg utilities are assumed.
«  Waste Package heat limit for emplacement is 14.3 kW.

«  Transportation Casks are derated as shown.

Cask Derating
Operation | . MPCHest Limits GW)
| BIG PLG B-SM _PSM
Storage ' 17.60 290+ 1086 13.68
Transportation ERTY" R - 1420 720 8.76
Emplacement 14.20 14.20 1420 14.20

. See Key Assumptions 001 to 003 for Legend
#17.85 kW used at various sites for post-shutdown dry storage
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Contro!led Design Assumption

Assumption Rationale Sheef -
Assumption Identifier: Key 052(W) .. Subject: ‘Addition of Filler Matcrial -

-2t the Repository

I. STATEMENT OF ASSUMPTION
WITHDRAWN for consistency with removal of multi-purpose canisters from baseline and because
filler addition is no longer applicable. . .

The following table provides a scenario for receipt of First Procurement MPCs. The table may be
used to-provide an upper bound for abnormal MPCs requiring remedial opetanons at:the reposltory

. P -

IL BACKGROUND . . -

Requesting M&O organization: ‘
(X)) Surface, ( ) Subsurface, ( ) Waste Packnge Development, or Other (speclfy )

Need for assumption (statement of intended use):
Establishes performance objectives permitting the development of desxgn criteria for the MPC First
Procurement and the Repository Waste Handling Remedial operations.

HL"RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasonlng
" behind engineering judgment (e.g., midpoint of ranges gzven in the YMSCP Technical Data Base
or Reference quonnation Base):

Based on programmatic guidance documented in JOC # VASE.GUR.8/MS 016, verification
assumptions made in that IOC and complete execution of the direction, this assumption should-
provide an upper bound on the number of MPCs needing remedial operations at the Repository. The
table is based on several considerations: 1) the assumption that five years of MPCs from the first
procurement could be deployed and loaded with fuel that may not meet final disposal requirements
on MPCs, 2) several criticality control related activities must occur before disposal requirements on
MPCs could be finalized, e.g., completion of the Disposa! Criticality Control Topical Report,
approval of a Burnup Credit Topical report that would include principal isotopes (including some
fission products) and completion of basket material corrosion testing, 3) the analysis in the memo
indicated below. Based on these assumptions and this analysis, 113 of the first procurement MPCs
will requiite additional criticality control measures. This number was determined by comparing each
of the 544 individual MPC k. values with an estimated value that reflected the demarcation point
- between thoscMPCsthatshouldbeopened and those that did-not have to be opened. This estimated
- value, which assumes principle isotope bumnup credit and no credit for engineered neutron absorbers,
varied depending on whether the MPC being evaluated was large or small, and whether it contained
BWR or PWR assemblies. This analysis is described in detail in the memo from M.A. Balady,
"Update to Rationale for Selection of First Procurement MPCs to be Opened,” CRWMS M&O
Interoffice Correspondence, LV.SEA.MB.04/95.047, April 24, 1995. The reopening of MPCs will
be an off-normal
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" Controlled Design Assumption
Assumption Rationale Shedt
Assumption Identifier: Key 052(W) (continued) Subject: iti ateri
operation. Adding filler additives or other reacnvuy control additives will also be considered an off-
normal opctauon . -

Iv. RPSPONSIBILITYISUBSTANTIATION/WITHDRAWAL
Responsible M&O Organization Sm;msﬁngmggnng_
( ) No Substantiation Required . C et
( ) Substantiation Date : .

(X)) Withdrawal Date _9/30/96 (Rev. 04)
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Controlled Design Assumpﬁpn

"~ First MPC Procurement Requiring Opening at Repository

No MRS, 2010 MGDS, OFF (FY95DAO)

Key
052(W)

‘Total

10

117

B-in-P -

PSM

B-SM

P-LG

10

87

Years*

10

1

12
13
14
15

16
17
18
19

21

Total

Years of MGDS Operation

t

BASIS (Ref: VA.SA.JK.03/95.038 Memo, 28 Mar 95)

Program Approach Scenario (NO MRS).

July 1998
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Controlled Design Assumption
Assumption Rationale Sheét -

Assumption Identifier: Key 052(W) (continued) Subject: Addition of Filler Material

atthe Repository

First Procurement MPCs in the fi ve-yea.r penod 1998-2002 are loadcd with OFF and placed in

reactor dry storage. .

Pickup from only four-tmcks (no-ml) purchasmg utilities are assumed. .
Waste Package heat limit for emplacement is 14.2 kW.

Transportation casks are derated as shown. -

‘ chkup from dry storage is deferred until no fuel older than 10 years remains in spent fuel pools.

Cask Derating
Operation MPC Heat Limits (kW)
_ BLG PLG B-SM P-SM
Storage” 160 | . 230t ] 0 1056 - 13.68
Transportation . 120 . 1420 720 8.76
Emplacement 1420 - 1420 1420 1420 -

See Key Assumptions 001 to 003 for Legend

*17.85 kW used at various sites for post-shutdown dry storage
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Controlled Design Assumption
. Assumption Rationale Sheet

Assumption Identifier: Key 054(W) . Subject: Normal Waste Handling Building
I. STATEMENT OF ASSUMPTION -

. WITHDRAWN: -Filler material is no Jonger a consideration in processing commercial SNF.

The design for the Waste Handling Building's (WHB's) standard canister and disposai container
handling operations is based on no capability to add filler material to the canistered waste or the
disposat contmner(MPCs) atthcreposxtory R I "

ey e

IL BACKGROUND

MGDSRD 3.2.3.2.3.1.1.L :

The Repository Segment shall have the capabxhty to handle any abnormal disposable canister and
- other canistered waste forms that require remedial processing. Such processing may include opening
- the canister, transferring the waste form, adding filler material and resealing. [10CFR60.135(2)(1)]
[CRD3.7.4.2.D]

Requesting Management and Operating Contractor (M&O) organization: 4
(X) Surface, ( - )-Subsurface, ( -- ) Waste Package - Development, or Other

(specify: )

Need for assumption (statement of intended use):

Defines a probable path for oonnnued dcvclopmcnt of the repository Wastc Handling Building
(WHB).

HI. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind -
engineering judgment:

Programmatic guidance defines an approach where filler material may be unnecessary (I0C
#VA.SE.GUR.SBS 016).

A separate cell for accommodating unusual or off-normal operations is presently planned (see Key
~Assumption 053).-Such limited opc(atlons ‘could include performance confirmation examinations,
. bare fuel assembly handling, and opening damaged waste form canisters.

This assumption complies with the intended intcrprctation of the MGDS-RD 32323.1.1L
requirement as found in Section 3.2.3.2.3.1.1.L of the Transportation Site Requirements Document
(SRD). The project’s position is not to choose the option of adding filler material to a disposable
waste canister that does not meet disposal requirements. Instead, the loaded canister will be opened,
the spent nuclear fuel (SNF) will be removed, and the canister will be discarded. This modification
of the project’s approach is a result of the "MPC Policy Change" Bascline Change Proposal

(#BCP 00-96-0002, BCP Rev. 0). '
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Controlled Design Assumption
A tion Rationale Shest

Assumption Identifier: Key 054(W) (continued) Subject: N_Qum]ﬂaagﬂandlmg
Bﬂlldmgﬂml%!
Iv. REsmNsmm AND WITHDRAWAL |
Responsible Management and Operating Contractor (M&O) organization: Surface

Document(s) Supporting Withdrawal of Assumption: -. . T

">
4
L

Withdrawal Date: (09/30/96) (Rev. 04)

s
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Controlled Design Assumption
Assumption Rationale Sheet
Assumption Identifier: Key 056(W) - - - Subject: Interim Fuel Storage
L. STATEMENT OF ASSUMPTION
WITHDRAWN: -Assumptions regarding interim storage will be defctred until the decision regarding
interim storage is made. Kf there is an ISF, interface requirements are expected to first be established
in the CRD.

-

The chosuory w1!1 mtcrfacc thh an intcrun Storagc Facxhty whxch is located outsxdc thc State of
chada. :

. BACKGROUND .
Requesting Management and Operating Contractor (M&O) organization:

( ) Surface, ( ) Subsurface, ( ) Waste Package Development, (X) Other (specify): Requirements,
Systems Engineering

Need for gssumption (statement of intended use): - ' - oo
Surface Repository Design
III. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment:

Interim storage is a Congressiona! program requirement.

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Systems Engineering
Dociment(s) Supporting Withdrawal of Assumption:

. Withdrawal Date: 093096 (Rev.04) .. - . - o . o
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Controlled Design Assnmpﬁpn

Assumption Idenitifier: Key062(W) | . Subject: DOESNF
1. STATEMENT OF ASSUMPTION
WITHDRAWN - Gonsolidated with Key Assumption 005 ,

The direction and assumptions given in BCP-00-96-0005, Implementation qf the Prbgram Approach

(DOE 1994b) will be used as a basis for Mined Geologic Disposal System (MGDS) desxgn for the

U.S. Department-of Energy (DOE) spent nuclear fuel (SNF) dzsposal. .

The baseline change proposal (BCP) calls for the dxsposal at MGDS of 2333 MTHM of mostly
canistered DOE SNF, replacing a similar amount out of the 7000 MTHM of high-level waste (HLW)
previously planned for the repository. However, the exact fuel characteristics and forms of DOE
SNF to be delivered to the repository are not presently known. Therefore, incorporation of the DOE
SNF into the MGDS design will be delayed until further information is received. In the interim, Key
. Assumption 005 (7000 MTU of HLW) will be assumed to bold.

II. BACKGROUND

Requesting Management and Operating Contractor (M&O) organization: -
(X) Surface, (X) Subsurface, (X) Waste Package Development, () Other (specify):

Need for assumption (statement of intended use):

Design requuemcnts specific to the DOE SNF needed for repository waste package design do not

yet exist in the Mined Geologic Disposa! System (MGDS) Design Requirements Documents

(DRDs).
HI. RATIONALE

Rationale for assumption (source anthor. date, and report title) or statcment of rcasomng behind
engineering judgment:

This key assumption is based on BCP-00-96-0005, Implementation of the Program Approach (DOE
1994b). -

Characteristics of mostof the fuel are known. However, the characteristics of a few hundred MTU

-of the DOE waste are not understood as well as the characteristics of the commercial SNF. In
addition, the characteristics of another few hundred MTU are not known. Ncgouanons with
DOE/EM for characterization of thc various SNF are currently undetway

It is further assumed that the acceptability criteria for DOE SNF which is properly conditioned will

result in no impact on MGDS Viability Assessment (VA) efforts. For this reason, no attempt was
made to incorporate the DOE SNF into the MGDS design at this time.
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: Key 062(W) (continued) e Snbj'ect: DQE_SNE
IV. RESPONSIBILITY AND WITHDRAWAL | -
Rcsponsible Management and Opcranng Conu'actor (M&O) organization: Systems Bngmecnng
Document(s) Supporting Wxthdrawal of Assumption: Key Assumption 005 4
Withdrawal Date: REVO4. JCN2 -

M - . - K ot L L & -
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Controlled Design Assumption |
Assumption Rationale Sheet
Assumption Identifier: “Key 012(W) Subject: Repository Subsurface Layout
1. STATEMENT OF ASSUMPTION

WITHDRAWN -Drawing BCAA00000-01717-2700-8 1024 whxch includes th&se features, has been
baselined by the Level 3 Configuration Control Board L.

The current subsurface rcposnory layout contains the following features:

LadE o . . S N A S BT
Long para!lel emplaoement dnfts P
Only upper emplacement block (no lower empla.oemcnt block) )

In-drift waste package emplacement

Central exhaust main below emplacement drifts
Two shafts and two ramps

One upper block perimeter/access drift

The configuration of these items is shown in the Subsurface Repository VA Design Layout Plan
drawing BCAA00000-01717-2700-81024 (CRWMS M&O 1997t).

IL-BACKGROUND - = =~ =~ - =~ =

" Requesting Management and Operating Contractor (M&O) organization:

( ) Surface, (X) Subsurface, ( ) Waste Package Develppmcnt, or ( ) Other (g;pecify):
Need for assumption (statement of intended use): |

Needed to focus Viability Assessment (VA) design work.

II. RATIONALE |

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment:

The layout described above allows for potential backfill, facilitates retrieval, facilitates performance
confirmation, and provides access for routine maintenance and inspection as well as off-normal
situations. .

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Co_ntractdr (M&O) organization: Subsurface Repository
Document(s) Supporting Withdrawal of Asumpﬁon: BCAA00000-01717-2700-81024

Withdrawal Date: Rev, 05
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\

- Responsible M&O Organization

Controlled Design Assumption
Assvmption Rationale Shect

Assumption Identifier: EBDRD 3.1.5.E(W) Subject: Shiclding Allocations

L. STATEMENT OF ASSUMPTION
WITHDRAWN
. BACKGROUND

Requastmg M&O organization:.( )Snrface,( )Subsurface, (- )WastePackage Development,
or Other (specify: Systems Analysis and Modeling) : S T

Rev, 00
The waste package will not be self-shielded.

Ocizinal Versi

E. Shielding allocations between the Repository Segment and the Engineered Barrier Segment have
not been determined. Currently, the waste package will not be required to be self-shiclded. The
assumption is that-if the waste package is not sclf-shielded, the reposxtory -will provide the required
shielding for radiological protection for all modes of facility operation. thcldmg allocations will
be determined by future trade studies.

Need for assumption (statement of intended use):

Requircment EBDRD 3.1.5E is vritten as an “if°® statement, and thus provides the design
organizations with the opportunity to select from several options.

HI. RATIONALE
Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base

" or Reference Information Base):

'lhc repository’s role in providing shielding is sufﬁciently covered by Key Assumptions 031 and 033.
V. RESPONSIBIIJTYISUBSTANTIA'I‘IONIWITHDRAWAL

( X ) No Substantiation Required
{ ) Substantiation Date

(X) Withdrawal Date __4/28/95 (Rev, 01)
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identificr: EBDRD 3.2.3.5(W) Subject: Enginecred Barrier/Transportation

'L STATEMENT OF ASSUMPTION

WI'I‘HDRAWN No interface requxrcmcnts between the EBS and transportatnon have been
identified to date; hence, the TBD in the original EBDRD version is still applicable.

Tbe*Engmecred Barrier Segment (EBS) interfaces with tnnsportauon arc with the dlsposable
canister portion of the Transportation Systcm elcment T

I BACKGROUND

3.2.3.5 ENGINEERED BARRIER SEGMENT - TRANSPORTATION INTERFACE
: REQUIREMENTS

The Enginecred Barrier Segment interfaces with transportation are (TED).
Requesting Managemcnt and Operating Contractor (M&O) organization'

( ) Surface, ( ) Subsurface, ( )Wastc Packagc Development, (X) Other (specify):
Systems Analysis and Modeling

Need for assumption (statement of intended use):
oL RATIONALE

Rationale for assurption (source author, date, and repon title) or statement of reasoning behind
engineering judgment: -

There are dimensional, weight, material compatibility, thermal, criticality, and other interfaces

.between the Engineered Barrier Segment (EBS) and the Transportation System element.

IV. RESPONSIBILITY AND WITHDRAWAL

‘Responsible Management and Operatmg Contractor (M&O) orgamzanon Systems Engmecnng

/Requirements
Documcnt(s) Supporting Withdrawal of Assumption:

Withdrawal Date: Rev, 05
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: EBDRD 3.2.5.1.2.B.1a(W) Subject: Waste Form Reliability
I. STATEMENT OF ASSUMPTION
WI'I'HDRAWN Thc com:spondmg EBDRD requirement does not apply to ACD.

IL BACKGROUND

- . e . R -
L] . . : -

isinal Ven R
EBDRD325.1.2 C iy e

B. Reliability of the EBS shall be as follows:

1. Waste Package (TBD)
a. Waste Form (TBD)

- Requesting M&O organization: ( )Snrfaoe, ( )Subsurface,( )Waste Package Development,
Systems Analysis and Modeling)

or Other (specify:

Need for assumption (statement of intended use):

ML RATIONALE |

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

Detail specified in this requirement is too specific for Engineered Barrier requirement.

~ Recommendation to delete this requirement has becn forwarded to the Requirements Organization.

IV RESPONSIBIIJTYISUBSTAN’I‘IATIONIWITHDRAWAL

Responsible M&O Orgamzatnon m:&a;knge__
( X ) No Substantiation Required

( ) Substantiation Date

(X) Withdrawal Date _12/19/9S (Rev, 02)

B0O000000-01717-4600-00032 REV 05 B-53 ) July 1998



Controlled Design Assumﬁtion
Assumption Rationale Sheet

Assumption Identifier: EBDRD 32,512 B.1b(W)  Subject: Waste Contairier Reliability |
" L STATEMENT OF ASSUMPTION |
WTITH)RAWN 'l’hc comspondmg EBDRD requirement does not apply to ACD.

IL BACKGROUND

Qn'ginmm s - .- . ‘ 3 ot . - .
EBDRD325.12 . . .. e .

B. Reliability of the EBS shall be as follows:
1. Waste Package (TBD)
b. Waste Container (TBD)

Requesting M&O organization: ( )Surface, ( )Subsurface, ( )Waste Package Development,
or Other (specify: Systems Analysis and Modeling)

Need for assumption (statement of intendéd use):

HI. RATIONALE
Rationale for assumption (source author, date, and report title) or statement of reasoning ‘
- behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Techuica! Data Base
or Reference Information Base): .

Detail specified in this requirement is too specific for Engineered - Bamcr requirement.
Recommendation to delete this requirement has been forwarded to the Requirements Organization.

.IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL -

Responsible M&O Organization Waste Package
( X ) No Substantiation Required -
( ) Substantiation Date

() Withdrawal Date _12112&5.(&::..02)
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Controlled Design Assumption .
Assumption Rationale Sheet -

Assumption Idéatifier: EBDRB 32512 B.1o(W) ~ Stbject: Waste Package Internal -
| . Ste Package Iyt

L. STATEMENT OF ASSUMPTION
WI'IHDRAWN - Thc eoxrespondmg EBDRD requirement does not. apply to ACD. .

II. BACKGROUND

Original Versi
EBDRD 3.2.5.1.2

B. Reliability of the EBS shall be as follows:
1. Waste Package (TBD) '
¢. Intenal Structure (TBD)

Requesting M&O organization: ( )Surface, ( )Subsurface, ( )Waste Package Development,
or Other (specify: Systems Analysis and Modeling) -

Need for assumption (statement of intended use):

III. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in !}xe YMSCP Technical Data Base
or Reference Iaformatwn Base):

Detail specified in this reqmrement is too specific for Engincered Barrier rcqunement
Recommendation to delete this requirement has been forwarded to the Requirements Organization.

Iv. RESPONSIBIIJTYISUBSTANT!ATIONIWITHDRAWAL

Responsible M&O Organization mmznszkags__
( X ) No Substantiation Required

( ) Substantiation Date,
(X) Withdrawal Date _JZMES_(R:!._QZI
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Controlled Design Assumpﬁon
i ational

Assumptlion Identifiers: EBDRD 3.2.5,1.2.B.1.d(W) Subject: Waste Package -

L STATEMENT OF ASSUMPTION
WITHDRAWN 'l'hc eorrespondmg EBDRD requirement does not apply to ACD.

IL. BACKGROUND

EBDRD325.12 - . L.

B. Reliability of the EBS shall be as follows:

1. Waste Package (TBD)
~ d. Packing, slucldmg. and ebsorbing materials (TBD)

Requesting M&O organization: ( )Surface, ( )Subsurface, )Waste Package Development,
or Other (specify: mmmmm_mnunz)

Need for assumption '(sta‘tement of intended use):

IIL. RATIONALE C

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

~ Detail specified in this requirement is too specific for Engineered Barrier requirement.
Rceommmdaﬂontodclctcthlsrequucmcnthasbecnforwardcd totthzqmrcmcnts Organization.

Iv. RESPONSIBILITYISUBSTANTIATIONIWITHDRAWAL

Responsible M&O Organization Mggg__
( X ) No Substantiation Required

( ) Substantiation Date,
(X) Withdrawal Date_"_12/19/95 (Rev. 02)
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Controlled Design Assumption
Assumption Identifier: EBDRD 3.3.9.A(W) Subject: Govenment-Furnished Property. |
I. STATEMENT OF ASSUMPTION

WITHDRAWN - Resolutnon of TBD with corresponding EBDRD reqmrement not reqmred for
ACD. - . Cem

II. BACKGROUND

EBDRD 3.3.9 PROPERTY TO BE FURNISHED BY U.S. _GOVERNMENT

A. Property to be fumnished by the U.S. Government is TBD.
[MGDS-RD 3.3.9.B][CRD 3.3.9.3]

-Requesting M&O -organization: ( )Surface, ( - )Subsurface, ( X )Wasté Package
Development, or Other (specify:_ )

Need for nssumption (statemexit of lntended use):

L. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning .
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

This requirement is at a level of detail below that to be addressed during ACD.
IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible M&O Organization Waste Package
( X ) No Substantiation Required

( ) Substantiation Date
(X) Withdrawal Date __12/19/95 (Rev, 02)
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Controlled Design Assumption

Assumption Identifiers EBDRD 3.3.9 B(W) Subject: Hendling of Government-

-~

L STATEMENT OF ASSUMPTION

WITHDRAWN Rcsoluuon of TBD with correspondmg EBDRD requirement not requxrcd for
ACD.

IL-BACKGROUND -~ - - ..

P - . T T TV T

Original Versi
EBDRD 3.3.9

B. Requirements pertaining to the lcéeipt, maintenance, operation, and disposition of
Government-furnished property are TBD.
- [MGDS-RD 3.3.9.CJ[CRD 3.3.9.C)

Requesting M&O organization: (- )Surface, (| )Subsurface, ( )Waste Package Development,
or Other (specify: &mmmmﬁmmmm

Need for mmptiqn (statement of Intended use):

III. RATIONALE

Rationale for assumption (source anthor, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

ThxsrequxrcmenusatalevclofdctaﬂbclowthattobeaddresseddunngACD

IV, RESPONSIBILITYISUBSI‘ANTIATIONIWITHDRAWAL

Responsible M&O Organization mm;kggg__
( X ) No Substantiation Required

( ) Substantiation Date

(X) Withdrawal Date___12/19/95 (Rev. 02) -
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Controlled Design Assumption
a !o B !o ! s] : l

Assumption Identifier: EBDRD 3.4.2(W) ' Subject: Drawings
L STATEMENT OF ASSUMPTION
WITHDRAWN - The corresponding EBDRD requirement is deleted.

ThcdctaﬂsgovemmgdwgndrawmgstandaxﬂshavebccncaptmdmQuahtyAssuramcprocedurcs [

per the QARD. The requirement does not need to be repeated in the EBDRD.

IL BACKGROUND - - - .- - SR

- TPV S
EBDRD 342 DRAWINGS
Implementing documents shall be established to ensure that applicable regulatory
requirements, design basis requirements, and other requirements as specified herein are
comrectly translated into drawings. - These implementing documents shall ensure that
appropriate quality standards are-specified and included in design documents and that
deviations from these standards are properly controlled. An OCRWM standard for drawings

is being developed (TBD) and will be referenced when available.
[MGDS-RD 3.4.2)[DOE/RW-0333P]

NOTE: This OCRWM Standard now exists: "OCRWM Engmecnng Drawings and Associated .
Lists Requirements,” DOEIRW-0461 DIA00000000-00811-5000-00008 Rev. 00, January
1995. .

Requesting M&O organizatlon: ( )Surface, ( ‘)Sﬁbﬁurfaee, ( )Waste Package Development,
or Other (specify: Systems Enginecring)

Need for assumption (statement of inténde& use):
The requirement is not needed as it does not impact dwgn

“HI. RATIONALE
Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Referencc Information Base):

IV. RESPONSIBIUTYIS[IBSTMAHON!WITIH)RA\"AL

Responsible M&O Organization Systems Engineering/Requirements
( ) No Substantiation Required

( ) Substantiation Date
(X) Withdrawal Datc_lleles_(Rsx..QZl
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Controlled Design Assumption
Assumption Rationale Sheet
Assumption Identifier; EBDRD 3.7.C(W) Subject: Substantially Complete Containment

".

I. STATEMENT OF ASSUMPTION

WITHDRAWN « The comresponding EBDRD reqmremcnt is deleted.
The requirement is provided quantitatively by CDA Assumption EBDRD 3.7.D and EBDRD

Requirement 3.7.E.
IL. BACKGROUND - I S

EEDRD 3.7.C

The EBS shall be designed so that assurmng anuapatcd processes and events: (1) containment of
HLW will be substantially complete (TBD) during the period when radiation and thermal conditions

- -in the EBS are dominated by fission product decay (TBD); and (2) any release of radionuclides for

the EBS shall be a gradual process that results in small fractional releases (TBD) to the geologic
setting over long times.
{Derived][10 CFR 60.113(A)(1XD]

Requesting M&O ommhﬁm: { )Surface,( )Subsurface,( )Waste Package Development,
or Other (specify: Systems Enginecring) -

" Need for assumption (statement of intended use):

IIL. RATIONALE ‘ '

Rationale for assumption (source author, date, and report title) or statement of reasonlng
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Informatwn Base):

Note: This assumes the definition of HLW as found in 10 CFR 60:

High-level radioactive waste or HLW means: (1) irradiated reactor fucl; (2) liquid wastes resulting -
from the operation of the first cycle solvent extraction system, or equivalent, and the concentrated
wastes from subsequent extraction cycles, or equivalent, in a facility for reprocessing irradiated
reactor fuel; and (3) sohds into whxch such hqmd wastes have been converted.

V.. RESPORSIBILITYISUBSTANTIATIONWITHDRAWAL

. Rcsponsxblc M&O Organization ﬂaﬂg_ﬂmkgge_

( X)) No Substantiation Required
( -) Substantiation Date

(X) Withdrawa! Date __12/19/95 (Rev, 02)
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Controlled Design Assumption
s ssumption Rationale Sheet

Assumption Identifier: EBDRD3JF(W)  Subject: Rock-Induced Waste Package Loading -
L. STATEMENT OF ASSUMPTION

WITHDRAWN: The result of a rock fall event is aoonoentrateddynmcmpactload on the waste
package. The magnitude of the dynamic impact load dcpends on the size and the initial height of
the rock falling onto the waste package. Since the maximum credible rock size has not yet been
dctctmmed thxs assumpt:on should be withdrawn.

Thc waste package must bc ahlc to wnhstand a uniform extcmal pressure of 0.50 MPa and a dynarmc
load of S0 kN and still maintain structural mtcgnty

. BACKGROUND
Requesting M&O organizahon. ( ) Surface, ( ) Subsurface, ( X ) Waste Package
- -Development, or Other (specify: System Engineering)
EBDRD 3 7
F. The EBS shall maintain performanoe under rock-mduced loadmg
Need for assumption (statement of intended use):
This assumption is needed to support the design of the waste package.
HI. RATIONALE
Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpaint of ranges given in the YMSCP Technical Data Base
or Reference Information Base)
Initial stress calculations have been performed for the multi-barrier waste package with an equivalent
wall thickness of 100 mm. These calculations indicate that the multi-bamrier waste package can
withstand this pressure'and load. A pressureof 0.5 MPa includes a factor of safety of 3. A dynamic
load value of SO KN is based on what, at this time; is the expected load from a rock falling onto the
waste package.-As the ACD d&sxgn opnons are-further evaluated, the values listed-above -may .
change. .
IV. RESPONSIBILITYISUBSTANTIATIONIMTHDRAWAL
Responsible M&O Organization Waste Package
( ) No Substantiation Required

( ) Substantiation Date
(X) Withdrawal Date___9/30/96 (Rev. 04)
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: EBDRD 3.7.1. F(W) Subject: Waste Package Information Label

' L. STATEMENT OF ASSUMP;I‘ION

WITHDRAWN - R&sohmon of thc TBDin thc oon'wpondmg EBDRD reqmremmt not requxmd for

- ACD.

H. BACKGROUND

EBDRD 3.7.1.F WASTE PACKAGE INFORMATION LABEL °

A label or other means of identification shall be provided for each waste package. The
identification shall not impair the integrity of the waste package, shall not damage the waste
package, and shall be applied in such a way that the information shall be legible at least to the
-end-of the period of retricvability. Each waste package's identification shall be consistent with
the waste package's permanent written records. The information on the label shall be TBD.

[MGDS-RD 3.7 3.3.1"'][ 10CFR 60 135b(0(4)]

Requesting M&O organization' ( )Surface, ( )Subsurtaee, ( )Waste Package Development,
or Other (specify:. )

Need for assumpﬁon,(state'ment of intended usc):

Not needed for ACD '

III. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning
‘behind enginecring judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base): ,

The requirement is at a level of detail below that to be addressed during ACD.

Iv. "RESPONSIBILITYISUBSTANHATIONNVITHDRAWAL
Responsible M&OOrganmhonmmgkagg_ C e

.. { X ) No Substantiation Required

( ) Substantiation Date
(X) Withdrawal Date __12/19/95 (Rev, 02)
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Controlled Design Assumption
Assumption Identifiers' EEDRD 3.7.1.1.GOW) Subject: Postclosure Seismic Loads én.

. L. STATEMENT OF ASSUMPTION
WITHDRAWN .This.‘assm.nption is superseded by Key Assumption 064.

Waste package scismic design for postclosure (through the substantially complete containment
phase) performance shall be compatible with Design Basis Earthquake for surface and subsurface
repository. Potential repository peak horizontal accelerations for design are currently.estimated at
0.66 g for surface and subsurface depths. Vertical component of acceleration is assumed to be equal
to horizontal component.

II. BACKGROUND

Orizinal Versi .

EBDRD 3.7.1.1 SPENT NUCLEAR FUEL (SNF) AND HIGH-LEVEL WASTE (HLW) THAT IS
EMPLACED IN THE UNDERGROUND FACILITY SHALL MEET THE
FOLLOWINGCRITERIA '

G. Seismic loads (To Be Detcrtmned [TBD]) shall not decreasc the postclosure performanoe of
the waste form. .

Requesting Management and Operating Contractor (M&O) organization: - : :
( ) Surface, ( ) Subsurface, (X) Waste Package Development, or Other (specify: ' )

Need for assﬁmption (statement of intended use):

An assumption of the seismic loads is required to evaluate the short- and long-term performance of
the waste package under possible dynamic loading conditions after emplacement.

III. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behmd
engincering Judgment.

“The 0.66 g peak ground acceleration is obtained from the document: Seismic Design Inputs for the
- Exploratory Studies Facility at Yucca Mountain, BAB000000-01717-5705-00001 REV. 02. Instead
of using the reduction factors for changing depth, the subsurface peak ground aoeclcranon is
conservatively assumed to be 0.66 g.
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Contm!léd Design Assumption
Assumption Rationale Sheet

Assumption Mentifier: EBDRD 3.7,1.1G(W) (continued) ~ Subjeét: Postclosure Seismie-. -

Loads on Waste Package
Iv. RESPONSIBILITY AND WITHDRAWAL

Respons‘ble Managemem and Operatmg Contractor (M&O) organizanon S e
Waste Packagc SPl .

Document(s) Supporting Withdrawal of Assumption:
Withdrawal Date: 09/30/96 (Rev. 04)
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Controlled Design Assumption
- Assumption Rationale Sheet

Assumption Idetifiers EBDRD 3.7.14(W)  Subject: Waste Container Absorbent Materials
L STATEMENT OF ASSUMPTION |
WlTHDRAWN No:mtnal assumptions rc:qmrcd for ACD. ..

IL BACKGROUND

EBDRD 3.7.1.4 Specific allocations of requirements to.any containers, packages, shiclding, and
. other absorbent materials lmmechately around an individual waste container will
result from trade studxes and engineering analyses during ACD.

Requesting M&O organization. ( )Surface, ( )Subsurface, ( X )Waste Package
Development, or Other (specify: Developed)

Need for assumption (statement of intended use):

Not required for ACD. Requirement will be reviewed and reissued.

IOL RATIONALE .

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

As the requirement notes the values will be developed during ACD. The values will not directly
affect the waste package ACD design.

IV. RESPONSIBEITYISUBSTANTIATIONIWITHDRAWAL
Responsible M&O Organization Waste Package
( X ) No Substantiation Required

( ) Substantiation Date
(X) Withdrawal Date____12/19/95 (Rev.02)
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: 'RDRD 3.2.1.6 D(W) Subject:, Physical Barriers
L STATEMENT OF ASSUMPTION | '

WIIIDRAWN - The assumption had been written in a previous CDA Document revision with the
intent to address physical barrier requirements applicable to the preclosure period. However, the
requirement RDRD 3.2.1.6.D is part of the post-closure mode requirements in the RDRD. (The
heading in the original version of the requirement had inadvertently been shown as “Physical
Barriers™ dn the Background section of the assumption rationale sheet.) The physical barriers
requirements in the RDRD that.are applicable to the preclosure. period ‘are provided in RDRD

32.43.1.2. Clarification of the original postclosure requirement is not needed for purposes of VA

design. : - :

D. Facilities shall be provided to support active institutional controls at the repasitory site,
including physical barriers to human intrusion. Facilities to maintain the institutional controls
and physical barriers shall also be provided.

1. Little or no material tracking internal to Radiologically Controlled Area (RCA)/Protected
Area, .

_ 2. A single fence perimeter is adequate for Radiologically Controlled Area (RCA)IProtbcted
Arca. . :

3. No International Atomic Energy Agency (IAEA) Inspection Design impact.
II. BACKGROUND

Orieinal Versi
RDRD 3.2.1.6 POST-CLOSURE MODE REQUIREMENTS
D. Facilities shall be provided to support active institutional controls at the repository site,

including physical barriers to human intrusion and maintenance facilities (To Be Verified
[TBVD. ' '

Reguesting Management and Operating Contractor (M&O) organization:
(- ) Surface, (%) Subsurface, ( ) Waste Package Development, () Other (specify):
Need‘for assumption (statement of mtended use): -

The original statement is unclear; it appears to rgQuire physical barriers to maintenance facilities.
Security measure Jevels have not been defined by a security analysis to date. )
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Controlled Design Assumption
Assumption Rationale Sheet
Assumption Identifier: RDRD3.2.1.6D(W) (continued) - Subject: Physical Barriers
II. RATIONALE
Rationale for assumption (source enthor, date, and report title) or statement of reasoning behind
enginecring judgment: : . : :

-

The assumption sets & modcst security level for waste material until a secunty analys:s determines
that a stricter system is required. oo

IV. RESPONSIBILITY AND WITHDRAWAL
Responsible Management and Operating Contractor (M&O) organization: Surface
Document(s) Supporting Withdrawal of Assumption: RDRD

Withdrawal Date: Rev.05 |
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Controlled Design Assumption

Assumption Identifier: RDRD 3.7.5.A.5(W) Subject: Men-and-MaterialéShaft _

I. STATEMENT OF ASSUMPTION

WITHDRAWN - Included in Assumption RDRD 3.7.5.A.

The comesponding Repository Design Reqmrcmcnts Documcnt (RDRD) rcquuemcnt is consndcrcd
to be not apphcable . -

IL BACKGROUND -

RDRD 3.7.5.A SIZE AND WEIGHT OF HOISTING SYSTEM

S. - The size and weight limits of the hoisting system in the men-and-materials (To Be Verified
[TBV])) shaft for materials handling shall be To Be Determined (TBD).

chucstmg Managemcnt and Opcratmg Contractor (M&O) orgamzatlon

( ) Surface, (X) Subsurface, ( )Waste Package Dcvelopmcnt. () Other (specify):
Need for assumption (statcmcnt of mtended use):

HI. RATIONALE

Rationale for assumption (source author, datc, and report title) or statement of reasoning behind
engineering judgment: _ _

At the very least, the requirement is mislocated. 3.7.5.A deals with requirements for shaft
conveyances handling radioactive waste. No radioactive waste will, or should, be handled in a men-
and-materials shaft. Even if the requirement were in a more suitable Jocation, the limits referred to

are design and function dependent. Such detail does not belong as a reqmremcnt at the Repository
Dcs:gn Requirements Document (RDRD) lcvcl

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Managément and Operating Contractor M&O) .organizazionﬁ' Subsurface
Document(s) Supporting Withdrawal of Assumption: Assumption RDRD 3.7.5.A
Withdm#al Date: REV 05
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Controlled Design Assumption

* Assumption Identifier: DCS 002(W) - - Subject: Mﬂﬂuﬁﬂm’-ﬂmﬂz

L STATEMENT OF ASSUMPTION
WITHDRAWN - .

IL BACKGROUND

Rev.02A - - = .-

. Both dry and wet (underwater)concepts will be considered for SNF handling at the MGDS.

Requesting M&O organization: ( X ".)Surface, ( . )Subsurface, ( )Waste Package
Development, or Other (specify: )

- Need for assumption (statement of intended use):

IIl. RATIONALE .

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

Some handling steps might be easier, simpler, and safer if they are performed in a fuel basin.

Fuel handling at the utility sites, at teprooessitig plants, and other nuclear facilities is usually

conducted underwater. This option will be considered in the design of certain surface facilities.

IV, RESPONSIBILITYISUBSTANTIATIONIWITHDRAWAL

Responsible M&O Organization s:mmgmnmn
( ) No Substantiation Required

( ) Substantiation Date
(X) Withdrawal Date _4/28/95 (Rev, 01)
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Controlled Design Asuﬁpﬁon
Assumption Rationale Sheet
Assumption Identifier: DCS 003(W) Subject: Qcmmnmmmmumﬁs'
L. STATEMENT OF ASSUMPTION

' WH’HDRAWN Incorporated in Kcy Assnmptxon 089 whxch applies to.all facilities.

The Surface Facxlmes that house radioactive materials or in which work i is pcxformod on tadxoacuve
materials will be designed to control occupational exposures to as low as rcasonably achievable
(ALARA)andlcssthanSOOmilluomperycar T .

I BACKGROUND R
Requcsung Management and Opcratmg Contractor (M&O) organization:

(X) Surface, ( ) Subsurface, ( ) Waste Package Development, ( ) Other (specify):
Need for assuoxpﬁon (statement of intended usc)' | |

This assumption provides the allowable exposure allowcd for occupanonal dose and is the basns for
calculations mvolvmg racholognca] safety.

OI. RATIONALE

Rationale for assmnpnon (souroe author. date, and mport title) or statement of reasoning behind
engineering Judgmcnt _

The assumptions in oonformance to the U.S. Department of Energy (DOE) Radiological Control
Manual, the Nevada (NV)/Yucca Mountain Site Charactcnzanon Projoct (YMP) Radiological
Contro! Manual, and 10 CFR 20

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Opefating Contraotor (M&O) organization: Surface

Document(s) Supporting Withdrawal of Assumption: Key Assumption 089

‘Withdrawal Date: REV 05 . -
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Controlled Design Assumption
 Assumption Rationale Shest

Assumption Identifier; DCS 004(W) Subject: ALARA Studjes -

L STATEMENT OF ASSUMPTION

WITHDRAWN - Replaced by Key Assumption 030 and Key Assumption 091, which provide:
additional guidance and apply to all systems; facilities, and processes. .

As low as reasonably achievable (ALARA) studies will be conducted as needed to establish the
a!lowablcdose rates upon wlnch various radiological safety calculations will be based.

A3 . X

IL. BACKGROUND

Requesting Management and Operating @nmtm (M&O) organization:

(X) Surface, ( ) Subsurface, ( ) Waste Package Dcvelopmént, (b ) Other (specify):
Need for assumption (statcmeﬁt of intended use):

ALARA is a requirement that is established to ensure that radxologlcal safcty is adhered to in the
désign'and operation of nuclear facilities. '

HI. RATIONALE

Rationale for assumpt:on (source huthor. date, and report title) or statement of reasomng behind
engineering judgment: -

ALARA is required in the U.S. Department of Energy (DOE) Radiological Control Manual, the
Nevada (NV)/Yucca Mountain Site Characterization Project (YMP) Radiological Control Manual,
and 10 CFR 20.

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Minagcment and Operating Contractor (M&O) organization: Surface

Document(s) Supporting Withdrawal of AssumPtion: Key Assumptions 090 & 091

Withdrawal Date: REV, 05 -

B0O0000000-01717-4600-00032 REV 05 B-71 July 1998



Controflled Dmign Assumption

Assumption dentifier: DCS 00S(W) Subject: One Waste Handling Building -
L. STATEMENT OF ASSUMPTION

WITHDRAWN: This assumption is no longer necessary since-the consolidation of WHBs 1 and 2
was the result of ACD. This result is documented in the ACD. . ]

Surface Facihtxcs Suuctures WHB

WHBs l and 2 m-thc Sxtc Chamctcnzatxon Plan Conocptual Dcslgn chort wlebe consohdated into
a single structure. -

II. BACKGROUND

Requesting M&O organization; (X) Surface, ( ) Subsurface, ( ) Waste Package
-‘Development, or Other (specify: )

Need for assumption (statement of intended use):
III. RATIONALE - © - e

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

The need for two WHBSs in the SCP/CDR was predicated upon an initial high receipt rate, smaller
waste packages, and no MPC. This condition is no longer appropriate.

- The WHB will be designed to receive ahd handle SNF and HLW contained in MPCs, waste
packagcs and shielded casks. These units are Iargcr and heavier than those used in the SCP/ CDR
and require different operations. A

Iv. mmnsmmmmsrmnox)wmmwu

Responsible M&O Organization Surface
( X ) No Substantiation Required
{ )-Substantiation Date :

- (X) Withdrawal Datc_mmw
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Controlled Design Assumption
Assumption Rationale Sheet

Assumptlon Idéntifier: DCS 006(W) ~ Subject: CMF Requirement -
I. STATEMENT OF ASSUMPTION

WITHDRAWN: Required in the program approach. Sec DCS 014,
A Transportation Cask Maintenance Facility (CMF) will be required at the MGDS.

-

IL BACKGROUND

Requestlng M&O organlzation. ( X )Surface, (4-.' -)éubsuf'l.’a’ce,--‘( )Wasté féclmge
Development, or Other (specify:_ : L )

Need for assumption (statement of intended use):
Identification of Surfacé Facilities

OL. RATIONALE

Rationale for assumption (souree author, date, and report title) or statement of reasoning

. behind engineering judgment (e.g., midpoint of mnges giveninthe YMSCP TechnicaI Data Base
or Reference Information Base):

A CMF is needed to inspect, repair, and maiﬁtain transportation casks shipped back to the waste
suppliers. This facility will be similar to that designed for the MRS but will be updated to reflect
the casks that will be used for shipping currently conceived canisters and waste packages. :

The CMFis reqm:edattthGDS as part of the ProgramApproach Therefore, it is assumed that
this requirement will be carried through to the RDRD and DCS 006, then will no longer be
necessary.

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible M&O Organization Surface
(X ) No Substantiation Required

( ) Substantiation Date
(X)"Withdrawal Date ___12/19/95 (Rev, 02)
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identiﬁer:m .. o Subject: Mm:mgm_&uldmg ..
L. STATEMENT OF ASSUMPTION

WH’HDRAWN +Consolidated wnth Key Assumptxon 024.

A Waste Tmtmcnt Bmldmg (WTB) will be incorporated into the Geologxc chosntory Opcranons _
Area (GROA) to treat solid and liquid low-level radioactive wastes in preparation for transport to
a government approved offsite facility for treatment, storage. and dasposa] :

- BACKGROUND - | , B R R
Requesting Management and Operating Contractor (M&O) organization: . '
(X) Surface, ( ) Subsurface, ( ) Waste Package Development, () Other (specify):

Need for assumption (statement of intended use):

This dcﬁgcs the need to add a facility to the baSclinc to satisfy Key Assumption 024.

IIL. RATIONALE | .-

Rationale for assumpnon (source author, date, and report title) or statement of reasonmg behind
engineering Judgmcnt :

Consistent with revised Key Assumption 024, the facility will provide for treatment and temporary
accumulat:ons of low-lcvel waste stream in prcparatxon for transport to offsite facility for disposal.

Some quantities of low-level radioactive waste will be created during the course of repository
‘operations. This waste will include liquid and solid material that will be prepared by concentration
or other means for safe offsite disposal. Gaseous process waste will be filtered and treated as needed

- within the facility in which it is produced. Waste flows and types need to be defined to support
License Application (LA) and Environmental Impact Statement (EIS).
IV. RESPONSIBILITY AND WITHDRAWAL

~Responsible Management and Operating-Contractor (M&O) ommm: Surface
Document(s) Supporting Withdrawal of Assumption: Kngmmpxm_ng

Withdrawal Date: Rev, 04, ICN2 -
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Controlled Design Assumption
Amgﬁmxmm.shm '

Assumption Identlfiers m:sm Subject: Disposal of Low-Leve] Radioactive Waste ..
L STATEMENT OF ASSUMPTION '

WITHDRAWN.-Consolidated with DCS 007.All site-generated, low-level radioactive waste will
be disposed of at or near the MGDS site. _

IL BACKGROUND

Tms assumpnon is consistent wnth Key Assumphon 024 whlch statcs.that ﬁns .wastc will be
collected, treated, packaged, and dmpoSed of at the sxte, but Jeaves the exact location and method

of disposal unspecified.

Requesting M&O organization: (X )Snrface, ( )Subsurfaue, ( YWaste Package Development,
or Other (specify:

Need for assumption (statement of intended use):

Low-level waste disposal cost estimates neéd to be based ona prclxtmnary concept until further
resofution. -

III. RATIONALE .

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engincering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

On-site disposal appears to have some nd;vantagcs (sce Key Assumption 024). Further investigation
is needed to determine the best on-site or near-by NTS disposal option.

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible M&O Organization Surface
( ) No Substantiation Required -
( ) Substantiation Date

(X) Withdrawal Date _1202125_(&_021
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Controlled Design Assumption

Assumption Identifier: DCS 010(W)  Subject: Hazardous Waste Disposal .
L STATMNT OF ASSUMPTION '

WITHDRAWN « Consolidated with Key Assumption 024. .. -

Hazardous waste will be accumulated and staged, for up to 90 days, at the source of gene;ﬁﬁon.
These wastes will be periodically transported to a Resource Conservation and Recovery Act of 1976

‘(RCRA) approved offsite treatment, storage, and disposal facility. Subsurface hazardous wastes will
- be collected at a surface staging area outside the rad:ologlcally controlled area (RCA).

IL BACKGROUND

Requesting Management and Operating Contractor (M&O) organization: -

(X) Surface, ( ) Subﬁurfacc, ( -) Waste Package Development, () Other (specify):

Need for assumption (statement of intended use); -

Hazardous wastes will be gencrated in both the radiologically controlled area (RCA) and general
support areas. An assumption is needed to desngn the collecting and handling operations for
hazardous wastes.

I. RATIONALE

Rationale for assumpnon (source author, date, and report title) or statement of reasoning behind
engineering judgment:

Consistent with Key Assumption 024, Bazardous wastes will be accumulated, packaged, and
transported to a Resource Conservation and Recovery Act of 1976 (RCRA) approved offsitc
treatment, storage, and disposal facility. To avoid inadvertent creation of mixed wastes, subsurface
hazardous wastes will be staged outside the radiologically controlled area (RCA) for transport to an
approved offsite facility.

IV. RESPONSIBILITY AND WITHDRAWAL

- Responsible Management and Operating Contractor (M&O) organization: Surface

Document(s) Supporting Withdrawal of Assumption: KgLAamm;mgn_Qz_A,_

Withdrawal Date: Rey. 04 ICN 2
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Assumption Identifier;_ DCSO14(W) . -~ - Subject: Cask Maintenance Operations

- Need for assumption (statement of intended use):

IV. RESPONSIBILITY AND WITHDRAWAL -

Controlled Design Assumption
Assumption Rationale Sheet
I STATEMENT OF AsstrMPnon
WITHDRAWN "~ Tlns assumpnon is supersedcd by Key Assumption 080.

Cask maintenance facilities may be integrated into related facilities rather thanina scparatc, stand
alone structure. .

- . 4 JrVE

Note: This assumpnon wnll be updated when cask transportanon and mamtenance .
requirements are redefined. - :

. BACKGROUND

Requesting Management and Operating Contractor (M&O) organization:

(X) Surface, ( ) Subsurface, ( ) Waste Packﬁge Development, ( ) cher (specify):

Identification of Surface Facilities
HI. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
cngmcermg judgment:

A Cask Maintenance Facility (CMF) is needed to inspect, repair, and maintain transportation casks
shipped back to the waste suppliers. These operations are similar to those designed for the
monitored retricvable storage (MRS) but will be updated to reflect the casks that will be used for
shipping currently conceived canisters and waste packages.

The MGDS-RD, Rev. 2, (Sections 3.1.5.B and 3.2.3.2.3.1.2.A) requires a Cask Maintenance Facxhty

(CMF) at the Mined Geologic Disposal System (MGDS). However it is assumed that the intent is
to require cask maintenance operations without dictating the solution that a stand-alone facility is

necessary.

Responsible Management and Operating Con_tractbr (M&O) organization: Surface
Document(s) Supporting Withdrawal of Assumption: Key Assumption 080
Withdrawal Date: Rev, 04ICN2
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Controlled Design Assumption
Assumption Rationale Sheet
‘Assumption Identifler; DCS OIS(W) ;. . Sublect: Transportation Cask FleetInventory
L. STATEMENT OF ASSUMPTION |
'WITHDRAWN « This assumption is superseded by Key Assumption 080. - -

The cask fleet inventory is based on a sealed canister system (disposable canister or dual purpose
canister) and consists of 2 maximum of 12 truck casks and 72 rail casks.

. emme e w ot "

- Note: ' This assuhxption will be updated wl;cn cask . transportation .and :maintenance
requirements are redefined. . . '

IL. BACKGROUND
| Requesting Management and Opem@g Contn;actor (M&O) oréanization:
* (X) Surface, ( ) Subsurfaoc;. ( ) Waste Packagé Development, () Other (specify):
Ngcdfor assumption (statement of intended use):

The cask fleet inventory is used to.size not only the cask maintenance operations area but also the
on-site generated waste treatment operations arca. In addition, the cask fleet size could be used in
the development of the Total System Life Cycle Cost (TSLCC). :

L RATIONALE

* Rationale for assuinption (source author, date, and report title) or statement of reasoning behind
‘enginecring judgment:

The transportation cask flect inventory was identified in the "Monitored Retrievable Storage Facility
Cask Maintenance Facility Design Study Report Final Draft" dated February 28, 1993 as 35 truck
and SO rail casks. This system was based on bare fuel assembly transfers. However, in September
1993, the Monitored Retricvable Storage (MRS) Conceptual Design Report (CDR) was updated.
Within this update the above requested assumption was identified as an interface between the
Monitored Retrievable Storage and the Transportation System. The above requested assumption can
be found in section 3.2.2.4 of the "Multi-Purpose Canister (MPC) Implementation Program

Conceptual Design Phase Report Volume I.C - - MPC-MRS Facility Conceptual Design Report -

| ‘Final Draft dated September 30, 1993."

IV. RESPONSIBILITY AND WITHDRAWAL

Rcspoﬁsiblc Management and Operating Contrax:tor (M&O) organization: Surface
Document(s) Supporting Withdrawal of Aséumptién: Key Assumption 080
Withdrawal Date: Rev, 04 ICN 2
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Controlled Design Assumption
A tion Rationale Sheet

Assumption Identifier;, DCS O16(W) - Subject: Trans, Cask Fleet Maintenance Frequency -

L STATEMENT OF ASSUMPTION
WII‘HDRAWN This assumption is superseded by Key Assumption 080.

antenance reqmmments for the transponatxon fleet (es identified in DCS 015) will be comparable '
to thosc for existing casks.

. Eacbtmckcaskns scrvxcedamanmumofthrec nmcspcrycar Dunng onc vns:td:ccask
system Ccmﬁcate ‘of Comphance inspection is performed. "

. Euch rail cask is serviced once per year dunng the Cemﬁeatc of Compliance inspection.

Note: This assumptioh will be updated when cask transportanon and maintenance
reqmrementsaremdcﬁncd

H. BACKGROUND
chu&tmg Managcmcnt and Opctatmg Contractor (M&O) orgamzanon
(X) Surface, ( ) Subsurface, ( ) Waste Package Development, ( ) Other (specxfy)

' Need for assumption (statement of intended use):

To properly size the cask maintenance operanons area, it is necessary to know the maintenance
frequency and requirements of the cask fieet. By assuming comparable requirements for existing -
casks, it is possible to size a facility and then make incremental changes as cask designs change.

III. RATIONALE

Ratnonalc for assumptlon (source anthor, date, and rcpon title) or statement of reasoning bchmd
engincering judgment:

Section 3.2.2.4 of the "Multi-Purpose Canister (MPC) Implementation Program Conceptual Design
Phase Report Volume H.C - MPC MRS Facility Concepzual Design Report Final Draft dated
September 30, 1993 assumes that the maintenance requirements for the transportation fleet will be
comparable to those for existing casks. In addition, section 4.2.22.22.1 of the above referenced

- September 30, 1993 report-assumes the maintenance frequency for trucks as a maximum of three

times per year and rail cars as once per year.

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management. and Operating Contractor (M&O) organization: Surface
Doctnnent(s) Supporting Withdrawal of Assumption: Key Assumption 080
Withdrawal Date: Rev. 04 ICN2
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IL BACKGROUND

Controlled Design Assumption

Assumption Identlfier:_DCS 017(W) Subject: WHB Dry Hendling - -
L STATEMENT OF ASSUMPTION .
WITHDRAWN This assumptxon is superseded by assumption DCS 020.

The Waste Handlmg Building (WHB) will use a dry contained hot cell concept for pert‘ornﬁng the
waste handlmg cpcranons

. - -t T = - e ee s e

Requesting Management and Operating Contractor (M&O) organization:

| (X) Surface, ( ) Subsurface, ( ) Waste Paclgage Devclcpment, ( ) Other (specify):

- Need for assumption (statement of intended use):

Clarification that the WHB will use a dry hot cell as opposed to pool.
IIL. ' RATIONALE
Rationale for assumption (source author, date, and report title) or statement of reasoning behind

" engineering judgment:

'Ihcuscofadzyhotccllasopposcdtopool handling is preferred because it promotes a drycamstcr
and container interior and allows for more ﬂcxib!e operations.

IV. RESPONSIBILITY AND WITHDRAWAL
Responsible Management and Operating Contractor (M&O) organization: Surface
Document(s) Supporting Withdrawal of Assumption: Key Assumption 020
Withdrawal Date: Rev. 04ICN2
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: DCS 0]18(W) : Subject: CMF Wet Handling . = -

L STATEMENT OF ASSUMPTION
WII‘HDRAWN Tlns assumpnon is superseded by Key Assumption 080.

The Cask Mamtenancc Faclhty (CMF) will use a small pool for cask mamtcnanoe mcludmg
decontamination and certification.

IL BACKGROUND . . T -
Requesting Mana'gemcm and Opcratingi Contmctor (M&O)worganizaﬁon:

(%) Surface, ( ) Subsurface, ( ) Waste Package Development, or () Other (specify):

- Need for-assumption (statement of mtended use):

Clarification that the CMF will use a pool for some of its operations

II. RATIONALE

Rationale for assumption (sonrcc author, date, and report title) or statement of reasomng behind
engineering Judgmcnt

The CMF will useapool as a standard practice at the utilities. There is no concern about i msunng
a dry canister environment, as it is in the WHB. -

" IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and-Opérating Contractor (M&O) organization: Surface Repository
Document(s) Supporting Withdrawal of Assumption: Key Assumption 080

Withdrawal Date: Rev, 04 [CN 2 | '
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifiers DCSS 002(W) Subject: Repository Horizon .. .
L STATEMENT OF ASSUMPTION |
I BACKGROUND

Deletion of the eon'espondmg mqmrementns assumed. Wyt {.,-4._ ; 1

Requesting M&O organimhon' ( )Surface,(X )Subsurface, ( )Waste Package Development,
or Other (specify:

~ Need for assumption (statement of intended use):

III. RATIONALE -
Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base

or Reference Information Basc)

- e

Limiting the rcpository horizon to the TSw2 geolognc unit is covered by Key Assumption 022.
Iv. RPSPONSIBILITYISUBSTANTIATIONIWITHDRAWAL

Responsible M&O Organization

‘() No Substantiation Required

( ) Substantiation Date
(0.9) Wnthdrawa!Datc_ﬂZBB&.(B.cx..nn
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- Controlled Design Assumption

Assumption Identifiers DCSS 003(W) Subject: Underground Excavation . . .

I. STATEMENT OF ASSUMPTION

WHHDRAWN Potenual conflict with Assumpuon Key 022 .

The crown of an underground excavation at any given location within the reposxtory block wxll be:
(1) no higher than the contact between the TSwl and TSw2 thermal/mechanical units at that
location, and (2) et least 5 m below rock strata containing significantly greatcr than 10% hthophysal
cavities at that location. ) PR

IL BACKGROUND

Requesting M&O organization: ( X. )Surface, ( ' )Subsurface, ( )Waste Package
Development, or Other (specify: )

Need for assumption (statement of intended use)

Affects vertical and horizontal location of repository. It is being assumed that excavation within the
repository block will be within the TSw2 rock unit.-“There has been considerable discussion as to
the definition of the top of the TSw2 unit.

HI. RATIONALE- .
Rationale for assumption (source author, date,' and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base): .
Criteria for establishing the TSw1/TSw2 contact must consider the need for a well-defined,
mappable contact, as well as the effect of high lithophysal cavity content on rock properties. In
regard to mappability, the USGS criteria is used, namely that the TSw1/TSw2 contact is the
gradational contact between the upper lithophysal and middle nonlithophysal zones [Buesch, et.al.
(TBD)]. In regard to lithophysal cavities, indications are that the base of strata containing greater
than 10% lithophysal cavities lics above the USGS lithostratigraphic contact, but may be at the
contact [Sandia National Laboratories (SNL), (TBD a and b)]. Stability considerations require that
there should be about 5'm of low lithophysal rock between the repository block excavation and the
high lithophysal cavity arcas. Thus, the need for a two-part assumption.

Buesch, D.C., R.'W. Spengler, T. C. Moyer, and J. K. Geslin (publication date ’l'BD); Revised
Stratigraphic Nomenclature and Macroscopic Identification of Lithostratigraphic Units of the
Paintbrush Group Exposed at Yucca Mountain, Nevada: USGS Open-File Report.

SNL (TBD a), Data Transmittal Package for Yucca Mountain Site Chamctctization'Projoct Geology
and Rock Structure Log for Drill Hole UE25 NRG-6: DTN: SNF29041993002 006.

SNL (TBD b), Data Transmittal Package for Yucca Mountain Site Characterization Pro_pect Geology
and Rock Structure Log for Drill Hole UE25NRG-7/7A: DIN: TBD.
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Controlled Design Assumption

Assuvmption Rationale Sheet
Assumption Identifier: DCSS 003(W) (continued) Subject: Underground Excavation ... -
' Crown

IV. RESPONSIBILITYISUBSTANTIATIONIWITHDRAWAL

Rcsponsiblc M&O Orgamzatmn S_gbﬂ:fgce
( ) No Substantiation Required

( ) Substantiation Date ' _
(X‘)Wﬁhdmwa]Dale]mmgL_Qz)_ R I R
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Controlled Design Assumption
Assumption Rationale Sheet
- Assumption Identifier; DCSS 004(W) Subject: Stand-Off Djstance.
L. STATEMENT OF ASSUMPTION
IL B!ACKGROUIND |
Deletion of the comresponding requirement is-assumed. . .-+« 2o 0

’ Co 'y 1 L e © e e g ee® o - ed
Requesting M&O organization: (  )Surface, (X )Subsurface, ( X )Waste Package
Development, or Other (specify: )

Need for assumption (statement of intended u;f.é): ’

IIL RATIONALE :

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

Revision 00 was an attcinpt at interpreting the configuration required to comply with DCSS 025.
' ‘ The repository floor standoff distance will be whatever is needed to comply with DCSS 025. DCSS
\_/ 025 is sufficieat by itself.

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible M&O Organization

(X)) No Substantiation Required

() Substantiation Date
(X) Withdrawal Date __4/28/95 (Rev, 01)

K/,

B00000000-01717-4600-00032 REV 05 B-85 _ July 1998



Controlled Design Assumption
Assumption Rationale Sheet -

AssumPtion Idenﬁﬂer'ncs.s_mimﬂ Subject: In-Drift Emplacement - -

L STATEMENT OF ASSUMPTION

WITHDRAWN . .-

IL BACKGROUND

Deletion of the- correspondmg reqmrcmcnt is assumed. -

Requsting M&O organization' .( )Surface, ( X )Subsurface, ( X )Waste Package
Development, or Other (specify: ' )

Need for assumptioﬁ (statement of Intended use)

'[IL. RATIONALE
Rationale for assumption (souree author, date, and report title) or statement of reasoning

behind engineering judgment (e.g., midpoint of ranges givern in the YMSCP Technical Data Base

. or Referencc quomzation Base):

In-drift emplacement of waste packages is covered by Key Assumpuan o1 l
IV. RESPONSIBILITYISUBSTAN'HATIONIWI‘I’HDRAWAL
Responsible M&O Organization

( ) No Substantiation Required
( ) Substantiation Date

(X) Withdrawal Date _AIZB&.‘L.(RE.D.D

B00000000-01717-4600-00032 REV 05 B-86 - July 1998

Pl



Controlled Design Assumption

Assumption Identifier: DCSS 021(W) Subject: Underground Ajr Ouality -
L. STATEMENT OF ASSUMPTION

WITHDRAWN: Cooling power requirement has been deleted from the Exploratory Studies Facility
Design Requirements,and is inherently covered by DCSS 020. Oxygen content and TLV values
both come from 30 CFR 57 and are to be implemented through programlproject decision to comply
thh 30 CFR 57

Underground air quahty in dnfts occupxcd by personnel dunng' R T U S

Constmction: 0, >19.5%, air cooling power >260 W/m?, contaminants <TLV values
Operations: 0, >19.5%, air cooling power >260 W/m?, contaminants <TLV values
Carctaker: 0, >19.5%, air cooling power >260 W/m?, contaminants <TLV values
Retrieval: 0, >19.5%, air cooling power >260 W/m?, contaminants <TLV values
-Backfilling: 0, >19.5%, air cooling power >260 W/m?, contaminants <TLV values

II. BACKGROUND

' Requesting M&O organization: ( )Surface, (X )Subsnrface, ¢ )Waste Package Development,
or Other (specify:

Need for assumption (statement of intended use):

Affects ventilation system design.

IIL RATIONALE

Rationale for assumption {source author, date, and report tltle) or statement of reasoning

behind engineering judgment (e.g., midpoint of ranges gzven in the YMSCP Technical Data Base
or Reference Information Base):

Oxygen content from 30 CFR 57.50185. .

Cooling power from ESFDR 3.2.5.54.K.

TLV values from 30 CFR 57.5001. _

IV RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible M&O Organization Subsurface
( X') No Substantiation Required .
{ ) Substantiation Date

(X) Withdrawal Date _QZB_QBL(E&\_’._(B.)
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Controlled Design A'ssiuhpﬁon
-Assumption Rationale Sheet

Assumption Identifier: DCSS 026(W) Subject: Emplacement Drift Backfill.

L STATEMENT OF ASSUMPTION
I BACKGROUND ' S
Deleuon of thc eonespondmg requu'ement is assumed. . i. T4

!-)ll'

Requesting M&O 'organization: ( )Surfaee, ( X )Subsurface, ( X )Waste Package
Development, or Other (specify:

Need for assumption (statement of intendéd use):

-III. ' RATIONALE
Rationale for assumption (source author, date, and report title) or statement of reasonlng
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference quonnatwn Basc)

Key Assumption 046 states that emplaccment dnfts will not be backfilled The neod to maintain the -

option for backfilling of emplacement drifts is part of the substantiation effort for Key Assumption
046.

IV. RESPONSIBILITYISUBSTANTIATION!WITHDRAWAL

Responsible M&O Organization
( ) No Substantiation Required
( ) Substantiation Date
(X) Withdrawal Date _4/28/95 (Rev, 01) |
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Controlled Design Assumption
! tion Rationale Sheét

Assumption Identifier: DCSS 034(W) - Subject: Emplacement Drift Ground Support
I. STATMNT OF ASSUMPTION

WITHDRAWN - Repository Ground Support Analysis for VA, BCAA00000-01717-0200-00004
concluded that precast concrete lining should be used in the emplacement drifts that are notto be
mapped and steel sets should be used in the emplacement drifts that are to be mapped. The design
baselined by the Level 3 Configuration Control Board incorporated this concept in the following
baseline drawings: BCAA00000-01717-2700-83018 Emplacement. Drift Ground Support Precast
Concrete Lining and BCM00000-01117-2700-83020 Emplacement Drift Ground Support Steel
Sets. .

A single ground support type will be used in emplacement drifts. -
Candidate ground support types under consideration:
¢ Precast concrete

¢ Cast In Place concrete
e Steel scts

IL. BACKGROUND . | '

Requesting Management and Operating @nma@ (M&Q) o;ga.nization: :

( ) Surface, (X) Subsurface, ( ) Waste Package Development, or ( ) Other (specify):
Need for assumption (statement of intended use): .

Needed to focus ground support design. |

III. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering Judgmcnt

Using a single ground support type grcatly sunphﬁcs design and construction by elmunanng field

~decisions regarding ground classxficanon and support type to be installed.

A single ground support type allows for cfﬁc:cnt apphcanon of matcna!s. emphasis on longevity,
and minimization of maintenance.
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Controlled Design Assumption'

A Assumption Rationale Sheet ,
Assumption Identifier: DCSS 034(W) (continued) Subject: Emplacement Drift .

IV. RESPONSIBILITY AND WITHDRAWAL
Responsible Management and Operating Contractor (M&O) organiiation: -Subsurface. = _.
Document(s) Supporting Withdrawal of Assumption: BCAA00000-01717-2700-83018 snd

-~ . | LR . » E

- RN T £ =i cm e we - -

Withdrawal Date: Rev. 05~ - .
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Controlled Design Assumption
\ ion Retioniele Shei
Asumpﬁon Identifier: -DCSS 035(W) - Subject: Emplacement and Development
L STATEMENT OF ASSUMPTION
WITHDRAWN vThe assumed concept has been mcorporated in the basehne design, as reﬂected in

drawing BCA000000-01717-2700-86012 Subsurface Ventilation Emplacement & Development
Schemat:c, whlch has been baselined by the Level 3 Conﬁgurauon Control Board.

The ventnlatxon systcms for thcdevelopmcnt and cmplaccmcnt arcas wxl] bc provulcd by two
scparate and independent systems that ‘are physically separated in the underground.

II. BACKGROUND

chuésting Management and Operating Contractor (M&O) organization:

( ) Surface; (X) Subsurfa.oe, ( ) Waste Package Development, or ( ) Other (specify):
Necd for assumption (statcm:nt of intcndcd use)

10 CFR 60.133(g)(3) states "The vcnnlanon system shall be designcd to scpaxate the ventilation of
excavation and waste emplacement areas.”

III. RATIONALE

Rationale for assumption (source author, date and repon mle) or statement of reasoning behind
cngmecrmg judgment:

Reduces risk of radxoacnve release into development area. |

Allows each fan system to be optimized for emplacement and development activities.

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Subsurface
Document(s) Supporung Withdrawal of Assumpuon- BCA000000-01717-2700-86012
Withdrawal Date: Rev. 05 |
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: DCWP 003(W) - Subject: Alicrnate Waste Package .
: Disosal Container Material

L

L. STATEMENT OF ASSUMPTION

WI'I'HDRAWN Rcfucnce materials for Viablhty Assessment design haQe been documented in a
design analysis, Waste Package Materials Selection Analysis, DI BBA000000-01717-0200-00020
REV. 00.

ad A € e Lok he At e

A.Itcmatc waste package d:sposal contamcr matcnals : B P

c - l] 3 ! (3 ] - . . '

UNS G10200 (ASTM A 516 Grade 55) -
UNS J02501 (ASTM A 27 Grade 70-40)
UNS K21590 (ASTM A 387 Grade 22)

UNS C70600 (ASTM B 171)
UNS C71500 (ASTM B 171)
= 'UNS N04400 (ASTM B 127) (Monel 400)

C . . tals: .
UNS N06022 (ASTM B 5§75, AWS ERNiCrMo-10)
UNS NO6030 (ASTM B 582, AWS ERN:CrMo-l 1)
UNS NO06455 (ASTM B 575)
UNS N06985 (ASTM B 582, AWS ERNiCrMo-9)
~ UNS NO0806S (AWS ERNiFeCr-1)
UNS N08221 (ASTM B 424) (not in commercial production)
UNS NO0882S (ASTM B 424)
UNS RS3400 (ASTM B 265 Grade 12, AWS ERTi-12)
Titanivm Grade 16

II. BACKGROUND

Requesting Management and Operating Cdntractor (M&O)organization: -
( ) Surface, ( ) Subsurface, (X) Waste Package Development, or Other (specify:. - )

Need for assumption (statement of intended use):

The prima;ry materials recommended for the inner and outer containment barriers of multi-barrier
waste package are identified to focus the-designer’s attention to the list provided.
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Controlled Design Assumption
Assumption Rationale Sheét

Assumption Identifier:. DCWP 003(W) (continued) Subject: Altemate Waste Package -

. RATIONALE

Rationale for assumptxon (sourcc author, datc, and report utle) or statement of reasoning behmd
engineering judgment:

The bst includes-all materials mentioned in the Updated Candidate List for Engineered Barrier
- Materials (September, 1994, milestone MOLO1, attachment to letter LLYMP9412023 from W. L.
Clarke to Robert M. Nelson, November 30, 1994) or in Report on Preliminary Selection of Waste
Package Materials (BBA000000-01717-5705-00007 REV 00, July 21, 1995). The ASTM
specifications apply to wrought products, except.for ASTM A 27, which is for cast products. The
AWS grades apply to welding electrodes.

Current baseline waste package materials are:
Inner Containment Barrier - UNS N0882S (Alloy 825).
Outer Containment Barrier for SNF packages - UNS G10200 (ASTM A 516).
Outcr Contamment Bamet for DHLW packagcs -UNS C7 1500 (70!30 copper-nickel).

—ar

Alternative waste package matenals for low thermal load are:
Inner Containment Barrier - UNS N08825 (Alloy 825).
Outer Containment Barrier for SNF packages - UNS G10200 (ASTM A 516)
Outer Containment Barrier for DHLW packages - UNS C71500 (70/30 copper-nickel).
IV. RESPONSIBILITY AND WITHDRAWAL
Responsible Management and Operating Contractor (M&O) organization: Waste Package
~ Document(s) Supporting Withdrawal of Assumption:

Withdrawa! Date: 09/30/96 (Rev, 04)
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~

Component _ Material
Corrosion allowance barrier for SNF waste forms | ASTM A 516 Grade 55 or 70
Corrosion resistant barrier for SNF waste forms ASTM B 443
Fuel basket tubes for SNF waste forms ~ =~ ASTM A 516 Grade 55 or 70
Fuel basket plates for SNF waste forms Neutronit A 978 or eqmvalent

'| Waste container fill gas for SNF, waste forms | Helium

Basket guides for SNF waste forms : ASTM A 516 Grade 55 or 70
Corrosion allowance barrier for HLW glass ASTM A 516 Grade 55 or 70
Corrosion resistant barrier for HLW glass | ASTM B 443
Canister guide for HLW glass ASTM A 516 Grade 550r 70

Controlled Design Assumption

Assumption Rationale Sheet _
Assumption Idéntifier: DCWP 004(W)  Subject: Waste Package Materials .

L. STATEMENT OF ASSUMPTION

WITHDRAWN - Revision 01 of the Waste Package Material Selection Analysis, (BBA000000- .
01717-0200-00020 REV 01) (CRWMS M&O 1998b) changed the material for corrosion resistant |
barriers to C-22, ASTM B 575 N06022 (Alloy 622) which had previously been identified as an -
alternate concept for VA design issue #17, as indicated in Table C-1 in Appendix C of this CDA

Document.: Rather than- modifying DCWP 004 for this change, it:has been withdrawn because

analysis BBA000000-01717-0200-00020 REV 01, which contains the information on waste package
materials, has been baselined by the Level 3 Configuration Contro! Board.

The following materials will be used in future waste package (WP) design work:

HLW - High-Level Waste, SNF - Spent Nuclcar Fuel

Where a choice is indicated (ASTM A 516 Grads S5 or 70), either of these materials could be used,
a choice between them will require additional engmecrmg analysis.

I BACKGROUND
chuwtmg Management and Operating Conuactor (M&O) organization:
( ) Surface,( ) Subs;n‘facc, (X) Weste Packagc Development, or () Other (specify):

Need for assumption (statement of intended usc):

B00000000-01717-4600-00032 REV 05 B-94 July 1998



‘Controlled Design Assumption

Assumption Identifier: DCWP 004(W) (continued) Subject: Waste Package Materjals - -
II. RATIONALE |

Rationale for assumption (source author, date, and report title) or statement of rcasoning behind

engineering judgment: - K PN
Materials selected in Waste Package Material Selection Analy:ts (BBA000000-01717-0200-00020

REV-00). + « ==--s R R
IV. RESPONSIBILITY AND wmm" ’RAWAL - R
Responsible Management and Operating Contractor (M'&O) organization: Waste Package
Document(s) Supporting Withdrawal of Assumption: BBA000000-01717-0200-00020 REV 01

‘Withdrawal Date: REV. 05

——
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Controlled Design Assumption

Assumptlon Idesitifier: DCWP 00S(W) Subject: I:nmmmmd .
L STATEMEN’I‘ OF ASSUMPTION .

WITHDRAWN - This essumption is superseded by and incorporated in assumpnon '
EBDRD3.7.1J.1 =~ .

This assumpnon is pending coordination and resolution of BCP-00-96-0005 unplcmcntahon issues.

- The designs are recent and have notbeen reconcxled with other assumptxonsm this version of the

CDA. ; .. . Ced Bt e i B

The extemnal dimensions of the waste package oontaining DOE SNF that is co-disposed with defense
HLW shall not exceed:

Outer Diameter: 1970 mm
OuterLength: - 5350 mm

II. BACKGROUND

Reéquesting Management and Operating Contractor (M&O) organizatioﬁ: SR

(X) Surface, (X) Subsurface, (X) Waste Package Development, or ( ) Other (specify):
Need for assumption (statement pf intcndedl use): '

Needed to focus MGDS design.

III. RATIONALE

" Rationale for assumption (source anthor, date, and report title) or statement of reasoning behind

engineering judgment:

Current dxmensmnsforthclargcstwastepackngearebased on IOC#LVWPWEW 9/96 - 227 by
Wayne Wallm . _

IV. RESPONSIBILITY AND WITHDRAWAL

--Responsible Management and Operating Contractor (M&O) orgamzanon Waste Package

Documcnt(s) Supporting Withdrawal of Assumption: Assumption EBDRD 3.7.1.J.1
Withdrawal Date: Rev 04, ICN2 |
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Controlled Design Assumption
Assumption Rationale Sheet -

Assumption Identifie: DCWP 006(W) Subject: Tentative WP Exteral . -
2 Sublect Tenltive WP Extermal

L STATEMENT OF A.SSUMPTION

WITHDRAWN - Tlus assumption is superseded by and incorporated in assumptxon
EBDRD 3.7.1.1.1

This assumption is-pending coordination and resolution of BCP-00-96-0005. mlplcmentanon issues.
The designs are recent and have not been reconctled with other assumptxons in this version of the
CDA. A

The external dimensions of the waste package for commercial SNF that is canistered and not
repackaged (based on vendor development) shall not exceed:

Outer Diameter: - 1950 mm
Outer Length: 5850 mm

lI. BACKGROUND

chuestmg Management nnd Operatmg Contractor (M&O) orgamzatxon

(0 Surface, (X) Subsurface, (X) Waste Package Devclopmcnt or ( ) Other (specnfy)
Need for assumption (statement of intcndcd use):

Necdcd to focus MGDS design.

Il RATIONALE

Rationale for assumption (source author. date, and report title) or statcment of rcasonmg behmd
engineering judgment:

Current diménsions for the largest wast package are based on IOC'# LV.WP.WEW. 9/96 - 227 by
- Wayne Wallin.

IV. RESPONSIBILITY AND WITHDRAWAL -

Responsible Managcmént and Operating Contractor (M&O) oréanization:
Document(s) Supporting Withdrawal of Assumption: Assumption EBDRD 3.7.1.J.1
Withdrawal Date: Rev 04, JCN2 o
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: TDS 001(W) Subfect: Fault Displacement, Locations, -
Attitodes

I STATEMENT OF ASSUMPTION
WITHDRAWN: Scismic design is covered by Key Assumption 064. . i

The Surface Facilities fault displacements, fault locations, and fault attitudes shall be as described
in Section l.23:of the Reference Information Base (RIB). . oo e .

EBACKGROUND e ae _ T L
Requesting Management and Operating Contractor (M&O) organization:

(X) Surface, ( ) Subsurface, ( ) Waste Package Development, ( ) Other (specify):

Need for assumption (statement of intended use):

The assumption is nceded as input to surface facilities seismic design and site layout.

IIL RATIONALE T ‘ R

Rationale for assumption (source author. date, and rcport title) or statement of reasoning behmd
engineering judgment: i _ .

The information in this section of the Reference quoxmat:on Base (RIB) includes a htany of data
sources that reflect the current knowledge of the seismic characteristics of the site.

This assumption affects:

Design Basis Earthquake, Opcratmg Basis Eanhquake and Standard Earthquake design
requirements related to the fault locations.

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: SPI
Documcnt(#) Supporting Withdrawal of Msmpﬁpn: |
Withdrawal Date: 9/30/96 (Rev.04)
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Controlled Design Assumption
Assumption Rationale Sheet

* Assumption Identifier: TDS 005(W) : Subject: Seismic Environment,.

I. STATEMENT OF ASSUMPTION

WITHDRAWN ---The information in the RIB has been superseded by “Seismic Design Inputs for
the Exploratory Studies Facihty at-Yucca Mountain,” May 20, 1994 (DI BAB000000-01717-5705-

00001, Rev. 02A).

1. BACKGROUND cee . L s

r g s - . - . . S l.,..;a I

o
"
"B

ev, 0

The Surface Facilities Seismic Environment which includes the ground motion design basis, the
ground motion probability, and earthquake characteristics that will be used for calculations for
Design Base Eanhquakz Operating Base Eanhquake. and Standard Earthquake is defined in section
1.22 of the RIB.

Requesting M&O organization: (X )Surface, { )Subsurface, ( )Waste Package Development,
or Other (Spedfy. )

- - - e C . . -

Need for assumption (statement of lntended use):

The assumption is needed to establish the seismic design features of the surface facilitics and
associated equipment. A _

HI. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., snidpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

This material is found directly in the RIB. |
IV. REPONSIBILITYISUBSTANTIATIONIWITHDRAWAL

Responsible M&O Organization SPI
( ) No Substantiation Required
( ) Substantiation Date

(X) Withdrawal Date __4/28/95 (Rev. 01)
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Controlled Design Assumption
Assumption Identifier: TDS 009(W) ~ ~ Subject: Surface Facilities/ALARA -+
. . . Reclassified as DCS 002

1. STATEMENT OF ASSUMPTION
WITHDRAWN - Reclassified as DCS 003, Rev. 00.

IL BACKGROUND
Reqmstmg M&O organizatiom ( X )Surface, ( )Sﬁbsixrfaee, £{ :;)Waste. Package
Development, or Other (specify: — )

Necd for assumption (statement of intended use):

This assumption provides the allowable exposure allowéd for occupational dose and is the basis for

- calculations involving radiological safety.

118 RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasonlng
behind engineering jodgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

TDS 009, Rev. 00 was a Design Concept Assumption.

IV. RESPONSIBILITY/SUBSTANTIA TION/WITHDRAWAL
Responsible M&O Organization TDM

( X') No Substantiation Required

( ) Substantiation Date
(X) Withdrawal Datcw

B0O0000000-01717-4600-00032 REV 05 ' B-100 : : July 1998



Controlled Design Assumption
Assumption Rationale Sheet

Assumption Idesitifier: TDS 010(W) | Subject: ALARA Studies -,

'L STATEMENT OF ASSUMPTION
WITHDRAWN -Reclassified as DCS 004, Rev. 00.
II. BACKGROUND
R . "

Requesting M&O organizatnom (X )Surtaoe, ( )Subsurfaee, ( )Waste Backage Development,'
or Other (specify:

Need for assumption (statemt of lnténded use):

ALARA is a requirement that is established to ensure that radiological safety is adhered to in the
- design and operation of nuclear facilitics.

III. RATIONALE _

Rationale for assumption (source author, date, and report title) or statement of reasoning
- behind enginéering judgment (e.g; midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):

-TDS 010, Rev. 00 was a Design Concept Assumption.

Iv. R!;SPONSIBILITYISUBSTANTIATTONIWITHDRAWAL

Responsible M&O Organization
( X) No Substantiation Required
( ) Substantiation Date
(X) Withdrawal Date __4/28/95 (Rev, 01)

B00000000-01717-4600-00032 REV 05 B-10¢ July 1998



Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: TDS OLI(W) - - * Subject: Waste Handling Building - -

L STATEMENT OF ASSUMPTION
WH‘HDRAWN Reclassxﬁed as DCS 005, Rev. 00.
IL BACKGROUND

Requstmg M&O organlzahon. (X )Surfaee, ( )Subsurfaee, ( )Waste Package Development,
or Other (specify:

Rev. 00
The WHBs 1 and 2 in the SCP/CDR will be consolidated into a single structure.

Need for assumption (statement of intended use):

. The need for two WHBs in the SCP/CDR was predicated upon en initial high receipt rate, smaller
waste packages; and' no MPC: This condition is no longer appropriate. :

III. RATIONALE

Rationale for assumpuon (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given ln the YMSCP Technical Data Base
or Reference Informatwn Base):

TDS 01 1 was a Design Conoept Assumption.

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible M&O Organization
( X ) No Substantiation Required
( ) Substantiation Date
(X) Withdrawal Date _-_4/28/95 (Rev. 01)
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Controlled Design Assumption

Assomption Rationale Sheet
Assumption Kdentificr: TDS 012(W) Subject: Transportation Cask Maintenance

I. STATEMENT OF ASSUMPTION
WITHDRAWN - Reclassified as DCS 006, Rev. 00.
II. BACKGROUND

.-.. - . o %

Requesting M&O organization: ( X )Surface, (  )Subsurface, { . )Waste Package
Development, or Other (specify: : )

" Rev. 00
A transportation CMF will be required at the MGDS.
Need for assumption (statement of intended use):

Identification of Surface Facilitics.

HI. RATIONALE ’ '
Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base): » : :

TDS 012, Rev. 00 was a Design Concept Assumption.

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL
Responsible M&O Organization

( X) No Substantiation Required

( ) Substantiation Date -
(X) Withdrawal Date _4/28/95 (Rev, 01)
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Fdentifier: TDS 013(W) Subject: Waste Treatment Building -
Reclassified as DCS 007

I. STATEMENT OF ASSUMPTION

WITHDRAWN - Reclassified as DCS 007, Rev. 00.
II. BACKGROUND
Reqﬁ‘e;iting' M&O ;;gan.iz!aﬁo;; (X )Su;faﬁe, ( ,
Development, or Other (specify:

Rev. 00
A waste treatment building will be incorporated into the Geologic Repository Operations area. '

A Ty pad L g %5 >
. JSubsurface, ( .. )Waste Package
) _

Need for assumption (statement of intended use):

The facility will be used to prepare low level waste materials generated at the MGDS for disposal |
ata designated on-site disposalarea. ~ - - - - - . . . .. L o

IIL. RATIONALE

‘Rationale for assumption (source aﬁthor, date, and "report title) or statement of reasoning.

behind engineering Judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base): '

TDS 013, Rev. 00 was a Design Concept Assumption.

Iv. RFSPONSIBILITYISUBSTANTIATIQWIT'EDRAWAL
Responsible M&O Organization

(X)) No Substantiation Required

( ) Substantiation Date
(X) Withdrawal Date __4/28/95 (Rev. 01)
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~ () Substantiation Date

Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifiers TDS 014(W) Subject: Decontamination - .

'L STATEMENT OF ASSUMPTION

WITHDRAWN - Reclassified as DCS 008, Rev. 00. .
II. BACKGROUND S

Requesting-M&O: organization: -( X )Surfaue, (- )Subsurface,~(- . )Waste ,Package
Development, or Other (specify:__. )

Need for assumpﬁon (statement of intended vse):

Decontamination activities will be conducted in area as. close to the source of contamination as
possible using conventional decontamination techniques.

III. RATIONALE

- Rationale for assumption (source author, date, and report title) or statement of reasoning

behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Tecknical Data Base
or Reference Information Base): - -~ - - -~ . :

TDS 014, Rev. 00 was a Design Concept Assumption.
IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible M&O Organization
(X)) No Substantiation Required

(%) Withdrawal Date 42605 (Rev. O1)
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifiers TDS 01S(W) - Subject: Rod Consolidation
L. STATEMENT OF ASSUMPTION

WITHDRAWN

I. BACKGROUND

Requesting M&O organization: ( -)Surface,( -)Subsurface, ( )Waste Package Development,
or Other (specify:__- . . ). A

' .Eev, 00

Rod consolidation will not be performed at the MGDS.

- -Need for-assumption (statement of intended use):

Rod consolidation has been considered as a way to reduce the size and weight of waste containers
and thus reduce the cost of shiclding and handling. Many studies have indicated that rod
consolidation does not, in fact, accomplish these objectives and does-have opposite impacts.

HI. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technioal Data Base
or Reference Information Base):

Assumption already appears as Key 008 in this dment.
IV, RESPONSIBILITYISUBSTANTIATIONIWHHDRAWAL
Responsible M&O Organization S_uxfam____

( ) No Substantiation Required
( ) Substantiation Date

(X) Withdrawal Date ___4/28/95 (Rev, 01)
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Controlled Design Assumption -
. "

Assumption Identifier: TDSS 013(W) ' Subject:mignmmn;
1 ‘STATEMENT OF ASSUMPTION | o
WITHDRAWN

II. BACKGROUND

Requesting M&O organization: {  )Surface, ( X )Subsurface, ( )Waste Packege

Devé!opment, or Other (specify:, )

. Need for assumption (statement of intended use):

II. RATIONALE ‘

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering fudgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base): _ ] '

Following review, the deformation of rock moduliss data were rejected for inclusion in the RIB.
IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible M&O Organization
(X ) No Substantiation Required

( ) Substantiation Date :
(X) Withdrawal Date _4/28/95 (Rev. 01)
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: Controlled Design Assumption

- Assumption Idéntifier: TDSSO14(W) Subject: Rock Compressive Strength
I. STATEMENT OF ASSUMPTION

WITHDRAWN -

I BAcxcxiouNn

Requesting ‘M&O organization: {--. YSurface, (.‘X.. )Subsurface, { )Waste Package
Development, or Other (specify: ) I

Need for assumption (statemi of intended use)é
IL. RATIONALE L
Rationale for assumption (source author, date, and report title) or statement of reasoning
. behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Datz Base .
or Reference Information Base): ' :
Following review, the compressive strength of rock mass data were rejected for inclusion in the RIB.

" IV. RESPONSIBILITYISUBSTANTIATIONIWITHDRAWAL

\-/ Responsible M&O Organization __ ~
( X ) No Substantiation Required -
( ) Substantiation Date '
(X) Withdrawal Date __4/28/95 (Rev. O1)

_
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- Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: TDSS 015(W)
L STATEMENT OF ASSUMPTION |
WITHDRAWN -

I. BACKGROUND

Requesting M&O organization:  ( - )Surface, .( X - )Subsurface, ( . )Waste Echg
Development, orOther (specify: N i T

Need for nssumption (statement of intended use)

III. RATIONALE
Rationale for assumption (source author, date, and report title) or statement of reasoning

-behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base

or Reference Information Base):

Followmg revncw. the tcnsxlc strength of rock mass data were rejectcd for mclus:on in thc RIB

-

R!‘SPONSIBILITYISUBSTANTIATION!WITHDRAWAL

Responsible M&O Orgamzatnon
( X ) No Substantiation Required
( ) Substantiation Date
(X) Withdrawal Date __4/28/95 (Rev, 01)
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: TDSS 018(W) - Subject: TSw2 Rock Joint Strength
L STATEMENT OF ASSUMPTION | | |
WITHDRAWN -:For same reasons as for TDSS 019 and TDSS 020.
II. BACKGROUND
Rock Joint Strength - TSw2.

Rock e Dl e 3 4 s

Cohesion (MPs) 001 004 0.08 0.14 0.18

. FrictionAngle (®) - 126 168 223 30.5 36.0

Requesting M&O organization: ( )Surface, ( X )Subsurface, ( )Waste Package Development,
or Other (specify. )

- -

' Need for assumption (statement of Intended nse)

J

Needed for rock mass stability and deformation calculations.

HI. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference In fomuztwn Base):

'From SAND&9-0837, Table 12-11. |
IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

'Responsible M&O Organization SPI

( ) No Substantiation Required
( ) Substantiation Date __
(X) Withdrawal Date _4/28/95 (Rev, 01)
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Controlled Design Assumption

Assumption Identifier: TDSS 019(W) Subject: Rock Joint Stiffness
L STATEMENT OF ASSUMPTION |
WITHDRAWN . -

I. BACKGROUND

Requesting M&O-organization:. ( . )Surface, (.X - )Subsurface, ( - )Waste Package
' Development, or Other (specify: )

Need for assumption (statement of Intended use): -

II. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning
-- ~ ‘behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base

or Reference Information Base): _

Fo!lownng tevnew, the rock Jomt stxfﬁ:ess paramete.rs were rejected for inclusion in the RIB.

- .. -

V. RBPONSIBILITYISUBSTANTIATIONIWITHDRAWAL

\_/ Responsible M&O Organization

( X') No Substantiation Required
( ) Substantiation Date

(X) Withdrawal Date _4/28/95 (Rev. 01)
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: TDSS 020(W) Subject: Rock Mass Quality Indices
L. STATEMENT OF ASSUMPTION

WITHDRAWN

IL. BACKGROUND

Requesting M&O organization:- ( . - )Surface, (X )Subsurface, ( .)Waste Package
Development, or Other (specify: — S

Need for assumption (statement of intended u;e)#.'

HI. RATIONALE : 2

Rationale for assumption (source author, date, and report title) or statement of reasoning
-behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base

or Reference Information Base):

Following review, the rock mass quahty mdlccs for thcrmallmcchamcal rock units were rcjoctcd for
inclusioninthe RIB. - - - : :

Iv. RESPONSIBILITYISUBSTANTIA’I‘IONNVITHDRAWAL
Responsible M&O Organization
( X) No Substantiation Required

( ) Substantiation Date
(X) Withdrawal Date___4/28/95 (Rev, 01)
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Controlled Design Assumption
ationale

Assumption Identifier: TDSS 023(W) Subject: mmngnﬁﬁmﬂﬂa_&r_ﬂm .
L STATEMENT OF ASSUMPTION '

| Groundwatcr ammal ﬂux esnmatcs at thc proposed rcposmry horizon are:

Matrix: Ol -1 mm
Fractures: 1 -5 . mm
FastPaths -~01 --= SBm : R W e

I BACKGROUND
Requesting Managcmcnt and Operating Contractor (M&O) organization:

( ) Surface, ( ) Subsurface, (X) Waste Package Development, or (X) Other (specxfy) Sclenuﬁc
Program Operations

Need for assumption (statement of intended use):
Needed for waste package design and repository design.
III. RATIONALE

Rationale for assumption (source author. date, and report title) or statement of reasoning behind
engineering judgment:

Values based on

' Development and Calibration of .the Three-Dimensional Site-Scale Unsatiirated Zone Model of
Yucca Mountain, Nevada, August 1996, by G. S. Bodvarsson and T. M. Bandurraga;

Summary Report of Chlorine-36 Studies: Sampling, Ana!jm, and Simulation of Chlorine-36 in the
Exploratory Studies Faalxty (Draft), August 29, 1996, by J. Fabryka-Martin, et al. (LA-CST-TIP-96-
002); ,

Site Scale Unsaturated Zone Flow and Transport Model (Draft), 8/29/96, by Bruce A. Robinson, et
al.; -

Summary Report of Chlorine-36 Studies (Draft), August 30, 1996, by J. Fabryka-Martin, ct al. (LA-
CST-TIP-96-003).
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Cbntro[led Design A'ssuinpﬁon

" Assumption Identifier: TDSS 023(W) (continued) Subject: Unsaturated Zone -

IV. RESPONSIBILITY AND WITHDRAWAL

R&ponsiblc Managcment and Operatmg Contractor (M&O) orgamzanon Scientific Program
Operations

' Dmumcnt(s) Suppomnz Wlthdmwal of Assumxmon mmummmmmm

Withdrawal Date: REV4ICN 1 -
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Controlled Design Assumption
fonale Shée
Assumption Identifier: TDSS 024(W) Subject: !mgmmd_&znsﬁmndm!smﬂ

L STATEMENT OF ASSUMPTION
Groundw#.tcr. pH va]m at thc—proposcd repository horizon are:
Typical: 74 |
- Extreme:- -2tol2. -
IL. BAC_KGRE)UNb E o ‘
Requesting Management and .Opex"ating Contraotor(M&O) organization: .

( ) Surface, ( ) Subsurface, (X) Waste Package Development, or (X) Other (specify): Scientific
Program Operations

Need for assumption (statement of intcnde_d use):
Needed for waste package design.~ -~ - - e ee e
M. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasonmg behind
engineering judgment:

Values are based on

Volume HI: Near Field and Altered-Zone Enwronment Report (UCRL-LR-124998), August 23,
1996, by Dale G. Wilder.

IV. RESPONSIBILITY AND Wm_mRAWAL

Responsible Management and Operating Contractor (M&O) organization: Scientific Program
Operations

Document(s) SupponmgWxthdrawal of Assumpnon Jhmﬂ&nmwnmm

Withdrawal Date: REV4ICN 1
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Controlled Design Assumption
Assumption Rafionale Sheet

Assumption Identifier: REOSE 001(W)

L STATEMENT OF ASSUMPTION

L. BACKGROUND

Requesting M&O organizaﬁon (.- )Surface, ( )Subsnrface,( )WastePackage Development,
or Other (specify: Systems Analysis and Modeling) . P

Need for assumption (statement of lntended use):

To limit the predicted thermal and thermomechanical msponsc of the host rock and surrounding
strata, and groundwater system, the Engineered Barrier Segment configuration and loading shall:

Limit temperatures in the Calico Hills nonwelded (CHn) unit to less than 115°C.
III. RATIONALE :
Ratlonale for assumption (source suthor, date;and report title) or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP Technical Data Base
or Reference Information Base):
Assumption covered by DCSS 025, Rev. 02A.
IV. RPBPONSIBILITYISUBSTANHATIONIWITHDRAWAL

Responsible M&O Organization

( X ) No Substantiation Required
{ ) Substantiation Date

(X) Withdrawal Date _4/28/95 (Rev. 01)
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Contmlled Design Assumption
Assumption Rationale Sheet

Assumption Idenﬁﬁer:B.EQSEmzm . s
L STATEMENT OF ASSUMPTION |

wmmmvm Roclassxﬁed as DCSS 030, Rev. 0.

I. BACKGROUND

Requesting M&O-organization: ( )Surface, ( )Subsurface, ( . )Waste Package
Development, or Other (specify: System Analysis and Modeling) - e

BCV, !E!

Limit surface uplift to less than 0.5 cm/yr and relative monon of thc top of TSw1 to less than 1 m
with no intact rock failure and no continuous slip.

Need for assumption (statement of intended use):

HI. RATIONALE

Ratlionale for assumption (source author; date, #nd report title)-or statement of reasoning
behind engineering judgment (e.g., midpoint of ranges given in the YMSCP chknical Data Base
or Reference Infomzatwn Base):

Items such as this that may become requirements are provided as design goals in the CDA, hence
the reclassification of this item to a design concept.

IV. RESPONSIBEITYISUBSTAN‘HATIONM’ITHDRAWAL
Responsible M&O Organization

( X ) No Substantiation Required
( ) Substantiation Date
(X) Withdrawal Date __ 42895 (Rev, 01)
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- Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identlfier: REQSE 003(W)

L STATEMENT OF ASSUMPTION

- WITHDRAWN - Reclassified as DCSS 031, Rev. 00. : B
IL. BACKGROUND

Rev, 00 - P . .

Limit temperatures P'I'n in (Uppcr Pamt Brush non-weldcd) to less than llS"C

Requesting M&O organization: ( )Surface, ( )Subsurface, ( )Waste Package Development,
or Other (specify Systern Analysis and Modeling)

- Need for assumption (statement of intended use):

III. RATIONALE

Rationale for assumption (source author, date, and report utle) or statement of reasoning
behind engineering Judgment (e.g., midpoint of ranges giveu inthe YMSCP Technical Data Base
or Reference Information Base): .

Items such as this that may become requirements are provided as dcagn goals in thc CDA hcncc
the reclassification of this item to a design concept.

IV. RE?PONSIBILITYISUBSTANTIAT_IOWITHDRAWAL

Responsible M&O Organization

(X)) No Substantiation Required
( ) Substantiation Date

(X) Withdrawal Date __4/28/95 (Rev, 01)
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Controlled Design Asumpﬁon
- Assumption Rationale Sheet

Assumption Identifier:. ALT 022(W) - Subject: Chemically Treated Invert .
1. STATEMENT OF ASSUMPTION |

WITHDRAWN - This altemnate assumption was associated with an earlier alternate concept for VA
design issue #2 that would have considered the chemically-treated invert for possible EBS
performance enhancement. This has been eliminated from the alternate concepts. This alternate
assumption never became a controlled design assumptxon apphcablc to the refcrcnce dmxgn and it
is nolonger even an alternate assumpnon :

Sedimentary apantc ore,' or & material with similar ability to sorb mNp andlor othér radxonuchdcs,
shall be placed in and/or around the emplacement drift invert segments below each waste package,
and the amount of this material needed to sorb a significant amount of the P'Np in a large SNF WP
is sufficiently small that it can be reasonably placed under a WP. It is further assumed that the
infiltration rate at the repository horizon will not cause the chemicals in the emplacement drift

inverts to be washed away prior to the time of their usefulness when the waste packages breach.

II. BACKGROUND

Requesting Management and Operating Contractor (M&O) organization: .
( ) Surface, ( ) Subsurface, ( ) Waste Package Development, (X) Other (specify): Systems

Engineering

Need for assumption (statement of intended use):

Establishes a scenario that constrains aspects of the waste package, surface facilities, and subsurface
facxhtm designs.

II. RATIONALE

Rationale for assumption' (source author, date, and report title) or statement of reasoning behind
engineering judgment:

This assumption is applicable to VA issuc #2 altemate concepts 3,4, and 5.
The use of material to sorb Z'Np would be adopted to enhance the capability of the EBS to severely

retard the transport of 2'Np for 10,000 years -after closure of the repository. The function of the
material would not required until waste packages have breached.
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Controlled Design Assumption
Assumption Rafjonale Sheet

Assumption Identifiers: ALT022(W) (continued) =~ Subject: Chemically Treated Invert
IV. RESPONSIBILITY AND WITHDRAWAL
Rcsponsxblc Managcmcnt and Operating Conttactor (M&O) organization: Systems Engineering

Document(s) Snpportmg Withdrawa! of Assumption: mmmmm_&mm
Issp_ﬁz

Withdrawal Date: Rev.05 - . .
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" Component Material
Corrosion allowance barrier for SNF waste forms | ASTM A 516 Grade 55 or 70
Cortrosion resistant barrier for SNE waste forms -~ | C-23, ASTM B 575 N06022 (Alloy 622)
Fuel basket tubes for SNF waste forms . | ASTM A 516 Grade 55 or 70
Fuel basket plates for SNF waste forms Neutronit A 978 or equivalent
Waste container fill gas for SNF waste forms Helium
Basket guides for SNF waste forms .- ASTM A 516 Grade S5 or 70
Corrosion allowance barrier for HLW glass ASTM A 516 Grade 55 or 70
{ Corrosion resistant barrier for HLW glass C-22, ASTM B 575 N06022 (Alloy 622)
Canister guide for HLW glass ASTM A 516 Grade 55 or 70

’ Controlled Design Assumption
Assntmption Rationale Sheet

Assumption Identifier: ALT 025(W) Subject: Waste Packege Materials
L STATEMENT OF ASSUMPTION

WITHDRAWN - Alternate assumption ALT 025 represented a modification of assumption DCWP
004 for a previously defined alternate concept for VA design issue #17 to change the material for
corrosion resistant barriers in waste packages. That concept was subsequently. adopted as the
reference concept (as indicated in Table C-1), and ALT 025 would have been incorporated in a
change to assumption DCWP-004. However, the waste package materials information was basclined
by the Level 3 Configuration Contro! Board in Waste Package Material Selection Aralysis,
BBA000000-01717-0200-00020 REV 01 (CRWMS M&O l998b). and DCWP 004 was thhdrawn
since an assumption was no longer needed.

The following materials will be used in fuiture waste package (WP) design work:

HLW - High-Level Waste, SNF - Spent Nuclear Fuel

Where a choice is mdxcated (ASTM A 516 Grade 55 or 70), either of these materials could be used;
a choice between them will require addmonal engineering analysis.

IL BACKGROUND
Requcstmg Management and Operating Contractor (M&O) erganization:
( ) Surface, () Subsurface, (X) Waste Package Development, or () Other (specify):

Need for assumption (statemént of intended use):
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Controlled Design Assumption
Assumption Identifiers ALT 025(W) (continued) Subject: Waste Package Materjals
III. RATIONALE '

Rationale for assomption (source author, date, and report ntle) or statement of teasomng behind
engineering judgment:’

This alternate assumpuon isa modxﬁcauon of assumpnon DCWP 004 that is apphcablc to the
alternate conccpt forVAissue #17. - .- ;

Materials for the tefcrcncc cbnocpt were selected in Waste Package Matenal Sekctwn Analysxs
(BBA0G0000-01717-0200-00020 REV 00). The concept includes an outer barrier of corrosion
allowance material that corrodes as a slow, predxctable rate, and an inner barrier of a corrosion
resistant material. To provide extra corrosion resistance, the inner barrier for the alternate concept
is changed to Alloy 622 (a.k.a. C-22, ASTM B 575 N06022). Under the assumption that the
percolation flux is-large, the waste packages will be exposed to humid or wet environments earlier
than would otherwise be expected. Early exposure of the corrosion allowance barrier to corrosive
conditions may lead to early breaching of this outer barrier and exposure of the corrosion resistant
bamer to hxgb-temperature corrodents

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Waste Package -
Document(s) Supporting Withdrawal of Assﬁmption: BBA000000-01717-0200-00020 REV 01
Withdrawal Date: Rey, 05 |
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Appendix C. Controlled Design Assumptions for Viabllity Assessment Design Issues

Design and systems engineering felated issics important to the Viability Assessment (VA) milestone
were briefed to the DOE in May 1997 (CRWMS M&O 1997g). These issues are related to tradeoffs
or decisions with significant, potential impacts for the OCRWM Program.

A reference concepit for each of the VA design issucs has been defined as presented in the middle
column of Table C-1. The controlled design assumptions in the body of this CDA Document have
| pnmary telahoﬁ'sﬁ;ps to ‘the reference concepts for the VA design issues.’ Thc apphcabihty of a
pamcular assumption to the'reference couccpt fora specxf c VA dcsxgn issite'is mdxcated byean X
in the rcspoctnvc column. - i-

One or more alternate concepts havc been defined for most of the VA design issues. These are also
described in Table C-1. Table C-3 identifies the assumptions that would be modified, added, or
* withdrawn for each of the alternate concepts. - Table C-3 uses the following legend, and each entry
is preceded by & number to identify the alternate concept to which it is applicable. -

X - Assumpuon is applicable to the respective alternate concept for the smcxﬁc VA des:gn
- - .issucand requires no modificatiop. e - . :

M - Assumption would be modified for applicability to the mspectxve alternate concept for
the specific VA design issue. ' '

A - Assumption would be added for apphcab:hty tothe respectwe alternate eonoept forthe -
specific VA design issue.

W - Assumption would be withdrawn for the respective alternate concept and would be
" replaced by a modified or added assumption. . '

Appendix D presents the new and modified assumptions that are contingent on the alternate

assumptions. See the note on the cover page for Appendix D that the altemnate assumptions-in
Appendix D are not part of the controlled design assumptions applicable to the reference design.
Also, see the discussion of alternate concepts and assumptions in Section 1.3 and the caution that
the assumptions in Appendix .D should not be used other than to help understand the alternate
concepts and the potentlal impacts that they would have on the reference system desngn assumptions.

B00000000-01717-4600-00032 REV 05 c1 ' July 1998
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Table C-1. Reference and Altemate concepts for VA Design lssues

VA Design lesve

Reference Concept

Altemate Concepts

1. Thermal Loading Range

High thermal load concept with Argal Mass Loading
{AML) &t & specific value within the 16.8-24.7
kgU/m® (80-100 MTU/acre) range. Layout geomstry
will be similar fo that in the ACO commonty
fermed ‘point load.®* Commercial ENF WPs Wil be
gssigned area acco %0 thelr individua! mass
content, while HLW and cther low cr no-heat WPs
mmmumwwgdvgvswm:m
sccounting r mass contant. spacing

be maximized within the constraints of providing WP -
spacing for specified mass per area and

the abllity to emplace the othar WPs batween the
large commercial SNF WPs. The overall thermal
managemarnt concepts for the reference case -
Include loading waste into WPs in epproximately the
order in which recsived {within the imi specified
elsewhare on initlal haat cutput and criticallty),
emplacing the WPs in drifts In the order recelved
from the suriace faclity {which is the crdsr in which
they are loaded), and only minimal ventilation in
sach emplacement drift after emplacement is
completed for the drift,

A kower mass loading aftsmative will be considered, #s will other
thermal management fechniques that can be used independentty or
In combination. N ]

1) A lower AML at & specific valus Within the range of 6.2-8.9
(25-38 MTWacre) will be considered s an altemative for LA

' with the potentia! for improvement in total systsni performances.

;&) Alayout, commonly termed “ine load,” with wider drilt spacing
nd WP spacing determined by package langth {within handling
constraints) and not adjusted for individua! mass content will be
considered i design basis médeling predicts that MGDS
performance s improved without impoiing unacceptable cperational
constraints on the design. The AML vatus for the fine load would ba
defined on the basis of the mass content of an entire drift, since WP
spacing would not be adjusted to measure mass per area for
individual WPs. .

8) Emplacing waste in order different from that In which received
by sequencing of CSNF assemblies into WPs (using elther waste
handling bullding storage or other surface lag storage capabliities)
and/or sequencing of WPs into the emplacement drifts (using
surface or subsurface lag storage capablliies) will be considared if
design basis modefing predicts that MGDS perfonmance is improved
withoit imposing unacceptable operational constraints en the
design. oo
4) Forced vantiation of emplatement drifts for several decades
will be considered X design basis modeling predicts that MGDS
performancs Is Improved without imposing unaccsptable operational

onstraints on tha dasign.
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‘l’nble C-1. Relerence and Alternate Concepts for'VA Design lssues {continued)

VA Design lssue Rsference Concept Allomate comapts .-
2. EBS Performance o backfil js raquired but would not be preciuded Thres EBS performance enhancing méasures ars eomldered elther
Enhancements from being stowed in the emplacement drifts. individually or in appropriate combinations.

iy Emp!accmemdrﬂwadtﬁuhcnplaoodup'mdm
reposhory closure process 8t the end of ths preclosure parlod.
Bacidlll material with favorable Iwnnohydrologic properties would
tover the WPs.

mwmwsmmmuwps.mmm«:by
ment ¢f backilll in tha drift to a leve! above the drip shiekl,
ha&gm bacikdill may be emplaced over the WP befors the ¢rip
l

: S)Cbnmlceonﬁngofwute padugesmbemdeﬁnedusm -
additional altemate com:eptbbe further evaluated in subssquent
design phases. 3

-

Yoo <o




Teble C-1. Reference and Altemata Concepts for VA Design Issues (continued)

l VA Design asue Reference Concept Altemate Concepts 4
3. Criticality Control Crilticality Controt Methodology - Critieality Control Methodology -
Thadisposalaﬁcamym!yds methodologywifuse | - No altemates to be considered.
prob;b risk analysis and disposa! burmup credit : . *
for evaluating disposal eriticallty control.
Control Design « Control Design - !

$0 AT ZE000-009%-L1LT

. | uncanistered fuel assemblies!

Crticality

CSNF WP dasign will use principle hotopebumup
credit and take credit for neutron ahsorber material
hcomolpanolahmbucwmwn

a) Main PWR WP dalgn)(zt PWR
' b) Maln BWR WP des!gn(“BWR
uncanistered fuel assembiles;

¢) Scuth Texas Fue! WP design (12 PWR 8.Tx
uncanistered fue! assemblios)

Wil alao use and take cred!t for neutron absorber
material in control rods in PWR WP design.

DHLW WP design allows Amlted fisslie loading of
canisters. . R

. K neaded. the GSNF WP daslgna!orPWRandGWRWPswm
uundncoivaerodnondd'ﬁomleoncepuu ows:

1) fron Shot Filler Materiat
For PWRWPs (Main & Soulh Texas) and BWR WPs

) Depleted Uranium Filler Material
- For PWR WPs (Main & South Texas) and BWR WPs
[y . i3 .

8661 A‘mC .
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Téible C-1. Reference and Altemriats Concepts for VA Design lssues (continved)

VA Design lssue Refsrence Concept © Altemate Cmcepts
4. Emplacement Difft Ground | Install precast concrete sagmenta! lning in 1)lmnmalutswnhﬂoelhm This method ks the second
Support Concept emplacement drifts that are not to be mapped, and | preference from an engineering perspective and sliows stee! l:gglng

install stes! sets in emplacemant drifts that are to b
mapped in accordance with the refarence mapping
strategy dofined in the reference eoncepﬂorhsua
0.

The precast eoncreta sapmental lining will be
instalied a3 the inftial and enly ground support in
emplacement dritis that do not require mapping.
This is the prefsmred ground support method from an
engineering perspactive bacause R can be rapidly
Manadlndmbehbrlwadmdarmuo
conditions to enhance quality. However, mapping is
not aalely performed before inataflation nor

adequatsly performed after lnstallation, Thus, in
smplacemant drifis that requires mapping, steel sets
will be instaliad afier the initial instatlation of support
such as rockboks and the subsegqusnt mapping.

to be installad in stages et different imes. R allows mapping,
hacessary. nconbemdlmEphgdmmlaeememm
were required and concrete were bbeumweptable.

z)munmtwmmmanmmrmumma
support such as rockbolts. ﬂthmﬂ;odlslnh&dprafemncnﬁom
nninglmaﬂngpenpodzveundwoddﬂwmppm necessary,
aftar the inltial instatiation of rockbalts and befors the installation of
the concrete ining. If the atemate mapping strategy for issue §9 Is
kmposed to requirs mapping of all emplacement drifts, this would
comeﬁwmdamdmwduppoﬂmpt

-

6. Performance Confirmation
Concept

Performance Confirmation requirements In
accordance with eontrolled design essumptions Key

. 081, 083, and 067.

None defined. An enhanced case for Performance Confirmation
fequirements, as defined In Performance Confirmation Concepts
Smdyﬁapotl:pdmmwm MO, 1996e), might be considersd in &

- ¢

6. Retrevability Concept

WP setrieval equipment concepts are squivalent to

t & retrieval of WPg will utilize
without camy-over capabllity.

those for WP emplacement (ses related lesus £11). -
Emplacemen! Gantries

Emplaccmem&nu-ledethmmm & cany-over Gantry that
will facllitate seloctive retrieval of WPs.
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Teble C-1. Refererice and Altemate Concepts for VA Design Issuss {continued)

VA Design Issue

Reference Concept

Ahemate Concepts

§O AT T€000-009P-LILY

7. Confirmation of Waste
Handling Capabliity

A combination of wet and dry operations will be
ussd In the Waste Handling Bullding (WHB). Rwill
includa three idontical Enas to transier SNF
assemblies from a ghipping cask eor dual-purposs
canister (DPC) fo & &spossl contalner (DC) and two
nss to transfer disposable canisters of MLW or SNF
from & shipping cask to a DC. Erch SNF

transfer ine will use a fuel pool 1o open the casks
and DPCs, remove the assemblies, and place them
In baskets for iransfer f0 g hot cali whers the -
assemblies will be loadad into a DC. Al opsrations
cther than SNF gssembly unicading will be
conducted dry. (See “wat handling concept® in
Wasts Systems Configuration

CRWMS M0 1857D, for addiional description).

Laj slorage within the WHB will include an
additional storage pool to stags CENF assembiies
that would sccumulate &s a resutt of surges in
shipments. An external parking area will be
designed 10 stage shipping casks, but an externat
lag storape facility for interim storage ks not regquired

-| with waste receipt to begin concurrent with

emplacement.

Waste will be koaded for emplacement in approxi-
mately the erder in which X is received,

‘The referance concept of comblning wet and dry operations Is the
selected dasign concept applicable to all of the following
altsmatives: - B °

1) Raceive waste (starting In 2007) before emplacement bagins (in
2010) and include an extemal lag storage facility %o sccommodate
the amount of wasts received prior fo start of emplacement. Waste

¢

] handling facllities would ba phased. First phase would provids an

ISF style storage facliity with storage area and storage modules
Hesigned to houss large welded eanisters and & structure for
transfering DPCs from shipping casks to storage modules. Second
phase would Include front end of the WHB 0 provide facllity to
¥ransfor CSNF assembiles from a shipping cask to & weldad eanister
and transpost &k to an cutside storage module. Third phass would
complats the WHB simitar to that In the reference dasign.

2) Saquance waste intd DCs for emplicement in an erder different

Jrom that in which recelved for purposes of thermal managsment.
Additional capacity for staging pool for CSNF assemblies s
anticipated. . .

v

- <

8. Disposal of Sfte-
Generated Waste

(LUW) ¢ e mopashion ane thip o cepoesls

at the repository an r atthe
Nevada Test Eke (NTS). Package and ship
hazardous and mixed wastes to approved, off-sita
facikities for frasiment and disposal after loss than
$0 days storage at the reposiory.

ARsmatives to the reference concept for disposal of LLW follow:
1) Dispose of LLW &t an off-she DOE or commercial facility.

'2) Disposs of LLW at the repository st a surlace location to be
Identified. .
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Table C-1. Reference and Altemate Concepts for VA Design lssues (continued)

. Altemate Concepts

VA Design lssue Refsrencs Concept
. Strategy for Mapping Map complately a portion (1 In 10) of the 1) Mapmpletolydlm!acemenldﬂﬂs. Essentlally all other
Repository emplacemant érifts prior 1o Installing the drifis In the reposhiory horizon also'wilt be mapped completely,

primary
ground support. Essentially all other drffis inthe
reposiiory horizon aiso will be mapped completsly,
Including perimeter drifls, PC drifts, ventiation drifts,
and possbly sslacted drifts within the smplacement
drit pattemn that are exciuded from emplacement.

a3 Inthe reference concept.

2) uapmdmunplammemmlcmﬂdabumswwm
metars ks determined to provide appropriate mapping eoverage
lndﬂahgﬁdunbcadiuvodbytﬂymphqdoﬁmdﬂbh
the repository horlzon, -

10. Postclosure Performance
Standards

Use interim posticlosure psrformance measure and
goal provided by DOE (YMP 1997) s s planning
basis for VA Design and postciosurs performance
assessmeant of the repository.

Namm:tempu are defined In terms dmnquhl\a
assumed standard. Nevertheless, Performance

postclosure
Assessmem 13 plannlng o conduct modaling that will provide

jevant to potential changes to the reference concepl.
Pedomnee Assessment Is planning (o analyze the repository long-
term performance with sensitivity analyses of the expectsd annual
doss to an average individusl in & critical group at ¢ifferent distances
from the repostiory (varying from & km fo 30 km) and for time periods
lmblndbeyondio.myembtupponmeguldeaaibadhmy
Assumption 060. Analyses are pianned for system dssigns with
altemative EBS porlcnnane- enhancements identified above for VA
Jssue €2. The resufts will alfow pradictad long term parformance to
be compared to potential dose fimits.
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Table C-1. Referonce and Altemate Concapts for VA Design Issues (continued) = *

Altemate Concepts

VA Design lssue Reference Concept
11. Viabiiity of Underground WP emplacement operations are 1o bs Emplacement/Retrieval - 1) Altemate &slgn concepts considered
Remote Control Concepts | accomplished primarily by remots systems, for routine emplacement/retrioval have included amplacement on ral!
. Including remotely operated moblle emplacement cars, by non-rall basaed whoeled or track diiven vehicles, using alr
gantries, gantry carmiers, and traneportars, remote patiet technology, or using rollers & dum tables. -
lcading and unloading mechanisms, end
locomotives that can be both manuatly and remotely 2) mmmpubroﬂmmmM!NWPsimdeum
openated. ) designs of remote excavation & hauling equipment and also portabis
shielding and shleided eqmpmem M allows direct manua!
Norma! WP retrieval process, K necessary, wil gperation. .
utiize essentially the same equipment used during -
emplacement. Off-normal retrieval wiil employa Performance conﬂnnn!on -3) Anamaﬁvu beir'sg considered that
wvarety of remotely operated vehicles that can bs mbdegm&wpadmncednmm .
used fo extricate WPs from various off-normat sensorsfinstrumantation,
shuations. These include remotely eperated multi- o o ‘ of the basic
purpose minl-excavating equipment, lcad-haul-dump Enhaneemem:tovo lmwona!lty remots
vahicles, inclinable platiorms & towing equipment. Inspection gantry, e.g., periodic therma! & radiological mpphg of _
Shislded manually-cperated euu:epu may be used. | emplacement drifis, air sampling, cherhical sensing, diift
convergence measurement, and placamemmdevu of temporary In-
Performance t:onnmuuon program will utilize aitit menitoring squipment. -
remote gensors and Instrumentation to monitor and .
acquire exhaust alr and borehole data. A moblls B)Reﬂancoonuvaﬂnbtebomholehmﬂtofhgmmgemmdimct
remotely operatad inspaction gantry will be used o h-driﬂ monforing.
inspect emplacement ¢rifis and WPs, and to . ) *
emplace and recover test coupons. G)P.dodicnmcvul of WPg from hdﬂdudmlﬂowhgpeumd
access for non-remote iupocﬂonfmon g.
7) Other alternate concepts may be dmlopod. Including: remots
systoms for minor emplacement drift maintsnance, emergency
response and mitigation, and gpplications related 1o regulatary
monltoring, she security and safety.
12. Burnup Credit NOTE: Work on this lssue has been suspendad :

panding results of overlapping lesus #3, which will
mlderbummdthmemoluﬁonofaﬂlcanu
control methodology and concepts. Bumup credt
wﬂlnotbenddrcmdulupammksuehl\e
update of the Controlled Design Assumptions
Documant.
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Table C-1. Retarence and Altemate Concepts for VA Design lssues (continued)

VA Design Issue

Reference Concept Altemate Concepts e
13. Reposttory Seals Ssals will be put in the ramps, shafts, and boreholas None defined; without seals, pnfnmntu! pathways would exist.
Requirements & Concepts | from the surface to ensurs no preferential pathways | Activities undarway for this lssue Involve development of design

exist for water Ingress and gaseous flow and which
would increase the refeass of radionuclides to the
accesshle environment.

requirements Meunponarusdlhuunnglystem These are not
being treated as altomats eoneopu

14. RSCASF Intertace

Regional Servicing Contractors (RSCs) will be
delivering ENF 1o the repository under & privatization
concept In which they will be previding and
maintaining the shipping casks. NOTE: Initial
interface assumptions will be included In futurs CDA
update after refease of the final RFP for RSC.

Repository will be coliocated with an lSFctyle storage facility. This
will include sarly receipt of SNF at the ISF but will not necessarily be
consistent with altsmate concept §.for VA lesue #7. The RSC role in
the refarence concept would expand to include responsibllity for
providing the storage modules for use at the facilily. Legislation s
being monitored and could dictate the manner in which the concept
should bo defined In the future.

15. Additiona! Waste Forms -

Waste receipts will includa & fotal of 70,000 MTU
equivalent comprised of 63,000 for commercial SNF,
4,857 for HLW, and 2,333 for DOE ENF. The

00S, as developed In the Wmmmy Mix and
Study Report, Rev. 01, (CRWMS M3O

Throughput
1857¢), and modified In Key Asammﬁonsoaa and
082,

uumnmmmooomu-quWemm.ndmmm
commercial SNF, mwmumm&smamuwm
byndudnglhe HLW 1o equivalent of 4,400 MTU.

-~

15. Wasts Package Sizes &
Weights

Sevanieen difforent wasts packages ¢f varying
dimensions are included fo accommodate the
different waste forms and special cases that are
anticipated. For commercial ENF, these includs
large and smal waste packages for both PWR and
BWR and & waste packags for canistered SNF
Additiona! wasts packages are included for

. d!:poutdl-ILWlndDOESNFlndioraxpocﬂd

other specia! waste forms such as Navy SNF,

None defined. smmwgmmw\anqebmmmm
mptslfmmlgmumlderedbmmudummmm
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Table C-1. Reference and Allamate Concepts for'VA Design Issues (continued)

VA Design sue

Reforence Concept

Altemata Contepts

17. Waste Package Materials

The outer barrier s mads ¢f carbon steal (ASTM A
§18), a comrosion alowance material. This barder
corrodes et a slow, predictable rate. The inner
barrier is mads of Alloy 622 (a.ka €22, ASTM S
675 N05022), & corrosion resistant matarial. The
outer baniesr corrodas slowly anough that the near-
fisid temperature ls low before this banier ls
expesed to the enviconment. Low temperatures
contribute to controfling bocalized corrosion of the
Alloy €22. The nearfisld geochemica! environment
{s not sufiiciently aggressive fhat significant
focallzed corvosion occurs.

Undermeassunpﬁonmmpemmionmnhme the waste
packages will be exposed to humid or et environments earfier than
would otherwise be expected. Early exposure of the corrosion
sllowance barier fo corrosive conditioris may lead to sarly breaching
of this banior and exposure of the comosion resistant barior 1o Noh-
femperatire corrodents. To provide extra corrosion sesistance, the
mrmmwmmdbmyezz(mmmm
B 576 N06022), which was previously an atemate concept.
Ceramic coating of waste packages has been defined as an
altemate concept fo bo considered further in subsequent design

phun

18. Design Basis Model

NOTE: Refersnce and alternate concepts are not
established because this lesus addresses fimely
product davelopment: Can a design basis moda! be
used o provide ¥mely and eflective design gidama
In preparation for VA?

18. Subsurface Design
Development

NOTE: Referencs and allamate concepts are not
sstablished because this issue sddressas imely
product development: Can design documentation
consistent with the resolution ¢f the key design
lssuss ba produced In ime for the VA submittal?

20. Surface Design
Development

NOTE: Referance and atemats concapls are not
established because this issue addresses imely
product dsvelopment: Can dasign documentation
consistent with the resolution ¢f the kay design
lesues be produced in time for the VA submittat?

21. Site Design Development

NOTE: Reference and sltamate concepts are not
sstablished because this issue addresses Imely
product development: Can design documentation
consistent with the resolution ¢f the key dasign

Issues be produced In me for the VA submittal?
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Tebie C-2. COA Assumptions Related to Reference Concepts for VA Design lssues (continued)

#2 EBS Performance Enhancements

#4 Emptacement Drit Ground Support

#5 Performance Confirmetion Conospt

#8 Petrievadifity Concept

#7 Confirmation of Waste Handfing

#8 Disposal of Shte-Oenerated Waste

#9 Strategy for Mapping Repository

-~

#11 Remota Control Concepts Viabiitty
#13 Repository Sests

I| #14 RSCASF interface

mAMngFom

#16 Waste Package Stzes and Weights

#17 Waste Package Mafstlals

COA

|- #1-Thermat Loading Range

x| #3 ety Comtrol

CDA
Assum; Assurmnptions
1 |EBORD323.4.C4 EBDRD
JRD3 2.84.C.4
: EBDRD 3.7.0 X EEDRD 3.7.0
EBDRD 8.7.1.4 X | |EBDRD 3.7.1.)
§ [EBDRDS$.7.1.4.0 .
} [Enonou.uz
JEBDRD 8.7.12H.2 !
EBDRD3.7.12H3
Iannoa:m.s.A X
lnnnbamuiu X
ADRD 3.7.3.9.€ X | X
RDRD 8.74.1.A2 . X
$
[RDROSJAJM i
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* Table C-2. CDA Assumptions Related to Reference Concepts for VA Design Issues (continued)

#13 Repository Seals Requirements/Conoepts

#3 Disposat of She-Generated Waste
#10_Postclosura Parformance Standard -

#4 Emptacement Drit Ground Support

#5 Performance Confirmation Concept

#9 Strategy for Mapping Repository

#11 Remote Control Conoepts Visbiity

© #17 Waste Package Materials - . .

" #1.Thermal Loading Range .. . )
ﬂiSAdd'!lmdme«m

#3 Critioality Control
#6 RetrlovabiMy Concent
I| #14 RSC/SF inmerface

CDA

118 Wasta Package Sires and Weights

w|x| #7 Corfirmation ot Waste Handfing

|
é

ICOA -
As: ons Assumptions
| {pcsozo IDCS 020
| ]ocs o2t OCS 021
- JOCSS 008 X DCSS 008
DCSS 027 : X jDCSS 027
(TDSS 001-012 & 017 ' B : . X ) .1  FDSS 0010128017
TDSS 025 . - § - X _(TDSS 025

ODss 026 X X . .1 X ITDSS 026
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i Table C-3. CDA Assumptions Related to Atemate Concepts for VA Design issues

Stres and W

#1 Thermel Loading flange
#2 £8S Performance Entencer
#3 Criticafty Control
#4 Empiacement Drift Ground Support
#5 Performance Confirmation Concept
#8 Retrovebiity Conoopt
#9' Disposel of She-Genemtad Waste
#9 Stategy for Mapping Repesiory
#10 Postciosyra Performanca Standard
#11 Remots Control Concepta Visbitty
#13 Reposhory Seels

I| #14 RSCASF itertace
#15 AddWona! Waste Forms

-

#18 Woeste Packages
M7 Waste Package Materials

CDA :
Assum;
Koy 001 (sos ALT 014) . 12-&,

1-X
2X
002 (see ALT 014; L] 1-X,
[KW %2 e ) 2X | 2X
003 (sse ALT 01 | 1eX,
IKav (se 5) I
] lKayom(uaALTMS) L 1244.
Imyoos (sec ALT 0C1) g(. R
An-X
AlX
_janx 1-X
1-X
1-M
1M
1 [ 2™
2:X
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Table c-s CDA Assumptions Related to Attemats comépts for VA l:hslgn Issues {continued)

|
|

#4 Emplacement Dt Ground Support
Li] mmw
o Pmmsw

#7 Confirmetion of Waste Handfing
#11 Remote Control Concepts Viabiity

—
#15 Addonet Wasts Forms

#3 Ceitoatty Contred
#9 Sratogy for Mapping Repostory
118 Weste Paciages Stres and Weights
#17 Waste Packnge Materialy

#1 Thermal Loading Range
#2 EBY Performance Enhancements

g #14 RSC/SF interface

1
AlLX fKey 081
1%, t@yosz
2w
[Keym(see ALT 013) 1W, W, ~ rc-yoss
2W 2w : :
IKeyou 1-X, : . raym
2X :
Key 085 =X, y 085
I : 2. - l“
lesom 3234.C4 AR-X - : DRD
: : : - 3404 .
EBDRD 8.7.1.3A ARX -1 _|[EBDRD3.7.1.84A
" |RDRD3.7390E ' 12),% ' , -|RDRD 3.738€
[ForD3741A2 X, . : RDAD '
. 2:X 4 - 74.1.A.2
lnoan 374943 . x| froRD
2X Br4sAs
DCS 020 X, . F@ 020
2:X '
DCS 021 w’c(. i ' DCS 021
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Tebla C-3. CDA Assumptions Relsted to Aemate Concepts for VA Design lssues {continued)

#1 Thermat Loading Range

#2 EBS Performance Enhancements

#3 Critieafity Control

|
E
|

Concept

#7 Confirmation of Waste Handng

#8 Disposal of She-Generated Waste

” mmmmw

"o mmm
#11 Remots Control Concepts Visbiy

#13 Repostory Seais
1| #14 RSCASE Imertace

M5 Additonal Waste Forms

#16 Waste Packages Sires end Weights

#17: Wasts Packnge Materists

sek| #4 Empiscement Drit Ground Support

CODA e
SU!
DCSS 027 (see ALT 011) 12 pCss 627
[ocwe oot X, DCWP 001
. 2-X,
$X
[TDSS 025 1.X_frpss 025
[TDSS 026 1X, 1-X [TDSS 026
2:X,
X
ALY 001_{Key 00S mod.) 1-A -JALT 001
ALT 002 010 mod.) 1-A ALT 002
ALY 003 {Key €22 mod) 1A ALT 003
ALT 004 (Key 677 mod. 2 ALT 004
. JALY 005 (Key 078 mad.) SA 2-A - JALT 005
ALT 008 (Key 079 mod.) S-A 2-A ._JALT 006
ALY 007 (Key 067 mod.) 4A ALY 007
ALT 008 (Key 082 mod) 2A ALY 008
ALY 009 1A ALY 009
ALY 010 2R ALY 010
T 019 027 mod. 1-A ALT 011
LY 012 1A ALY 012
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Table C-3. COA A¢sumptions Related to Altemate Concepts for VA Design tssues (continued)

of Waste Handing
#3 Disposaf of 8ite-Qenerated Waste

#18 Waste Packages Stres and Weights
HT Waste Package Materlaty

o

;
:
|

1 Thermal Loading Range
nEBSPoﬁomm'Emm
#10 Postclosurs Porformance Standard
#11 Remote Control Concepts Viabitity

#6 Retrievabifty Concept
#13 Reposhiory Seals

#3 Critieatity Control

z; #4 Emplacement Drift Ground Support
1| #14 RSCASE invterface
liuMd;UMWmFum

Assu!
ALT 013 (Kay 083 mod.) A . ALT 013
ALY 814 {Key 083 mod.) 2-A ALT 014
ALT 015 [K__oy 080 mod.) 1-A ALT 018
ALT 0186 (Key 001, 002, & 004 1A . . ALT 018
|M) . k . N
ALT 017 1-A ALY 017
ALT 018 (Key 078 mod.) 1-A 3 ALT 018
2-A ALT 010
1A, h ALT 020
2-A : .
2:A ALT 021
1-A : . ALT 023
6-A _BALT 024
4R ALT 028
B-A ALT 027
2. LY 028




ALT 001
ALT 002
ALT 003
ALT 004
ALT 005

ALT006

“ALT 007
ALT 008
ALT 010
ALT 011
ALT 012
ALT 013
ALT 014
ALT 015
ALT 016
ALT 017
ALT 018
ALT 019
ALT 020
ALT 021
ALT 023
ALT 024

ALT 026
ALT 027
ALT 028

HLW and DOESNE ....ctveeuceerinnscroreseeracsoascccns rees D-1
Areal MassLoading ....ovvvevnnrenieioneieniieiececeineisennen. D-3
Repository Horizon and Locatlon .................................. D4
Waste Package and Drift Spacing .................. ferettaceressans D-5
Sequencing Waste Package Emplacement ...........cc00. venes eeneee D-7
Sequencing Waste Package Loading ........cocuuess. tetererecnanens D-8
Emplacement Drift Ventilation .................. fedeasesesenenne v.. D9
On-site LLW Disposal ......... Waeesescesresessanans esesssecsanes D-10
.. ,Jron Shot Filler Material .............000ee. P » U}
. 'DUFillchatena! ................ ereeeeretnaens cereeerinen .. D12
Rock Support Material ReStICHONS « v oo evvnreerennn. e D13
- Emplacement Drift Ground Suppoxt ................................ D-14
Map All Emplacement Drifts ............. setesttenteiestotarennes D-15
Map No Emplacement Drifts . ......i0vvvenenan Ceeeretecretereenes D-16
RSCInterface withanISF ... .coiiiiiiiniieiiniiieieninnneannss D-17
EarlyReceipt o oveerrreinieiiiieiacnennancsscsiorecnsncnannes D-18
Phased WHB ....covvuvreencerccscscocsnenns Crreissteracasaraes D-19
Adjusted Emplacement Order ........ceivenenniiiiiineinnnaneans D-20
Additional SNF-Assembly Lag Storage .o cvcvuveensetossvsancccnnecass D-21
.. Backfill in EmplacementDrifts ...c.ccc00vvennnss sstesesectannes .. D22
Drip Shields and Backfill in Emplaccmcnt Drifis ........... esessens D-23
Selective Retrieval ;... cviiiieereriseerossesrestesennncecanenens D-24
Personnel Access to Emplacement Drifts o :
During Performance Confimation .......eeevceeeeeeenracsnsasoans D-25
Performance Confirmation Requirements (1996) ........ccvvvvenvene. D-26 -
Pcrfom:anccConﬁrmanochquu'emcnts(l996) cececessersceiorennes D-31
Performance Confirmation Requirements (1996) ......... . D-36



APPENDIX D
ALTERNATE ASSUMPTIONS

NOTE The “ALT" assumpnons in Appendlx D ere not part of the controlled design assumptions
applicable to the reference design but only show how new or modified assumptions might
Jook if alternate concepts for VA issues (as identified in the right column of Table C-1)
were adopted. Any ALT assumption would have to be converted into one of the
assumption categories defined in Attachment I of NLP-3-32 (CRWMS M&O 1997h), with
its prefix changed accordingly, before it could be added to the apphcable assumptions in
the body of the CDA Document.
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier: ALT 001 : ~ .Subject: HLW and DOE SNF
L. STATEMENT OF ASSUMPTION "

The quantities of high-level waste (HLW) and U.S. Department of Energy (DOE) spent nuclear
fuel (SNF) within the combined 7000 MTU equivalent to be disposed of in the repository will be
modified to take all of the anticipated DOE SNF of approximately 2600 MTU cquxvalcnt by
reducmg the HLW to 4400 MTU equivalent. '

All HLW and most DOE SNF Wlll bc received in dxsposablc camstcrs At the rcpos:tory, these
canisters will be packaged for disposal, and the waste packages emplaced in the subsurface
facility. Many of the DOE SNF canisters will be co-disposed in waste packages with the HLW
canisters, and the remaining DOE SNF canisters, including the Naval SNF canisters addressed i in
Key Assumption 086, will be disposed in scparate waste packages. A small amount
(approximately 50 MT) of DOE SNF may be received uncanistered if it meets the repository
waste acceptance. criteria and has acceptable characteristics so that it can be handled and
processed in the same facilities as the commercial SNF.

The data on HLW and DOE SNF casks, canisters, and waste packages in Tables 3-4, 3-8, and 3-9
of Key Assumptions 001, 002; and 003, respectively, would -have to be modified to refiect the
change in the relative portions of the 7000 MTU equivalent allocated to HLW and DOE SNF.
See Table 3-4 for the yearly streams of transportation cask arrivals. See Table 3-8 for the
numbers of canisters of HLW and DOE SNF to be received cach year. The DOE SNF canisters
to be disposed in separate waste packages are shown separately from those to be co-disposed in
HLW waste packages. Table 3-9 shows the number of co-disposal waste packages with five
HLW canisters and one DOE SNF canister and the number of separate-disposal waste packagcs
containing varying numbers of DOE SNF canisters.

0. BACKGROUND

Requesting Management and Operating Contractor (M&O) organization:

( ) Surface, ( ) Subsurface, ( ) Waste Package Development, ( X ) Other (specify): Systems
Engineering

Need for assumption (statement of intended use): - . -

IL RATIONALE ' | R '-

Rationale for assumption (source author, date, and report title) or statement of reasoning belund
engineering judgment:

This assumption is a replacement for Key Assumption 005 and is applicable to VA issue #15
alternate concept.
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~ Controlled Design Assumption
Alternate Assumption Rationale Sheet

- Assumption Identifier: ALT 001 (continued) Subject: HLW and DOE SNF
The increase in DOE SNF from one-third of the combined 7000 MTU eqmvalcrit (2333 MTU

equivalent of DOE SNF) to the total amount of DOE SNF of approximately 2600 MTU
equivalent is a relatively small increase and on!y reduces the quantity of HLW to go into the

repository by about 6 percent.

V. RESPONSIBHJTYISUBSTAN’I‘!ATIONIMTHDRAWAL .
“Responsible Mandge;xxcnt and Operating Contractor (M&O) organization: Systems Enginecring
Document(s) Supporting Withdrawal of Assumption: |

Withdrawal Date:

N\
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifiers ALT002 . . ~ Subject: Arcal Mass‘l_toéding».. _
L STATEMENT OF ASSUMPTION |

A lower.mass loading in the range of 6.2 10 8 9 kgU/m? (25 to 36 MTU/acre) will be considered
as an ‘alternative for License Application (LA) purposes and will be evaluated with regard to.-
potential nnprovemcnt in total system performance. .

ILBACKGROUND e : S e o

Requwtmg Management and Operanng Contractor (M&O) orgamzatnon

( ) Surface, () Subsnrfacc, ( ) Waste Packagc Development, (X) Other (specify): Project
Engineering L ' '

Need for assumption (statement of 'intcndod use):

Establishes a design range permitting Mined Geologic Disposal System (MGDS) and waste
pacl:agc dcs:gn opttons to procecd with criteria to achieve these objectives.

HIL. RATIONALE

v Rationale for assumptton (source author, date and report title) or statement of reasoning behind
- engineering judgment:

_ This assumption is a rep!acement for Key Assumptton 019 and is appltcable to VA issue #1
. alternate concept 1.

A lower mass loading will be evaluated in thc LA process as an apptopriate altcrnative for
potential improvement in total system performance. The alternative could be adopted if it
provides the appropriate performance enhancement and the reference mass loading in Key
Assumption 019 is determined to be unacoeptable

IV. RESPONSIBIL!TYISUBSTANTIATION!WITHDRAWAL

Responsiblc Managcmcnt and Opcratmg Contractor (M&O) orgamzanon‘ Systcms Engmccrmg
Document(s) Supporting Withdrawal of Assumption: "

Withdrawn! Date:

%
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier: ALT.003 ~ - Subject: Repository Horizon and Location
I. STATEMENT OF ASSUMPTION

The repository horizon will be located mainly in the TSw2 geologic unit within the pnmary arca.
If additional area is needed due to & lower mass loading than the reference range given in
Assumption 019 or du¢ to portions of the primary area bcmg unusable, the initial expansion area
willbctothenorthofthepnmaryarca.

Ifaddmona] expansxon areas are found to be suitable, such as in thc lower block or across
Solitario Canyon, they may be considered as needed after first developing north of the primary
area.

II. BACKGROUND

Requesting Management and Operating Contractor (M&O) organization:

( ) Surface, ( ) Subsurface, ( ) Wastc Package Development, (X) Other (specify): Project
Engmcenng

Nwd for assumptlon (statcmcnt of intcndcd nsc)

III. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment:

This assumption is a replaoement for Key Assumption 022 and is apphcablc to VA issue #1

_alternate concept 1.

Additional arca beyond the primary area could be required due to a lower mass loading such as
defined in altemate assumption ALT 002 or if portions of the primary area are unusable.
Expansion to the north is preferred for subsurface design.

IV. RESPONS!BILITYISUBSTANT[ATIONM’ITHDRAWAL .

- Rcsponsiblc Management and Operating Contractor (M&O) orgamzauon Subsurface . .-

Docnmcnt(s) Supporting Withdrawal of Assumptmn

Withdrawal Date:
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- Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifiers ALT004 v~ Suibject: Waste Package and Drift Spating,
I. STATEMENT OF ASSUMPTION

A layout, commonly termed "line load,” with wider drift spacing and the waste package (WP)
spacing determined by package length (within handling constraints) instead of mass content will
be considered if design basis modeling predicts that MGDS performance is improved without
imposing unacceptable operational constraints on the design. The areal mass loading value
would be implemented.on the basis of the mass content of an entire drift, as opposed to 2 unit

II. BACKGROUND
Requesting Management and Operating Contractor (M&O) orgamzauon

. () Surface, ( ) Subsurface, ( ) Waste Package Development, or (X) Other (specify): Project
Engineering . '

Need for assumption (stafcmcnt of intended use):

Establishes a thermal loading layout geometry permitting subsurface dcsign to proceed o;ce the
mass loading per acre has been selected. " '

HI RATIONALE

Rationale for assnmpﬁoﬁ (source author, date, and report title) or statement of reasoning behind
engincering judgment: - :

This assumption is a replacement for Key assumption 077 and is applicable to VA issue #1
alternate concept 2. o : ' .

A change from point load to line load will be considered if MGDS performance is predicted to
improve without imposing unacceptable operational constraints on the design. The line load
concept puts WPs as close as practical to each other within handling constraints, and does not
adjust the WP spacing (and thus the area) of an individual WP for its mass content. Hence, the
average mass per area is computed over the entire drift.- The line load concept is predicted on the
‘basis of an expectation that if WPs are pushed closed enough together, they will radiate well into
cach other and result in & fall in temperature that would allow the WPs to be closer together for a
given AML value. '

N
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier:- ALT 004 (continued) Subject: Waste Package and Dnt't Spacing

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Rcsponsnblc Managcmmt and Operating Contractor (M&O) orgamzatlon Subsurface

Document(s) Supportmg Wnthdmwal of Assmnpnon

L TSR RN

Withdrawal Date: . ..
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifiers . ALT 005 - Subject: Sequencing Waste Package Emplacement .
L STATEMENT OF ASSUMPTION

Sequencing of waste.packages into the emplacement drifts (using surface or subsurface lag
storage capabilities) will be considered if design basis modeling predicts that MGDS . - - -
performance is improved without imposing unacceptable operational constraints on the design.
IL.BACKGROUND .. . .. e - S

Requesting Managcmmt am‘i Opérating Contractor (M&O) brganizatibn:

(X) Surface, ( ) Subsurface, ( ) Waste Pachgc Dcvc'l(‘wpm;nt. or (X) Other (specify): Project
Engineering ' -

Need for assumpﬁoh (statement of intended use):
Affects surface and subsurface dcsign.
m RATIONALE . . . sommme = - . - -

, "Rationale for assumption (source author, date, and report title) or statement of reasoning behind
\_/ engineering judgment: )

This assuinption would partially replace Key Assumption 078 and is applicable to VA issue #1 -
alternate concept 3 and VA issue #7 alternate concept 2.

The sequencing of waste package emplacement will be considered as part of the overall thermal
management strategy if MGDS performance is predicted to improve without imposing
unacceptable operational constraints on the design.

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Subsurface
Document(s) Suppofting Withdrawal of Assumption:

Withdrawal Date:

N
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~ Controlled Design Assumption
Alternate Assumption Rationalé Sheet

Assumption Identificrs’ ALT006' ~ ° Subject: Sequencing Waste Package Loading
L. STATEMENT OF ASSUMPTION

Sequencing of spent fuel assemblies into waste packages (using either waste handling building
storage or surface lag storage capabilities) will be considered if design basis modeling predicts
that MGDS performance is improved without imposing unacceptable operational constraints on
the design.

IL BACKGROUND o T S
Requcstmg Managcmcnt and Operating Contractor M&0O) orgamzatlon

'(X) Surface, ( ) Subsurface, ( ) Wéste Package Devélopment, or (X) Othcr (specify): Project '
Engineering

Need for assumption (statement of intended use):

Affects surfacc and subsurface desxgn

Iﬂ. RATIONALE

Rationale for as#umption (source author, date, and report title) or sfatement of reasonting behind
engineering judgment:

This assumption would partially replace Key Assumption 078 and is applicable to VA issue #1
alternate concept 3 and VA issue #7 alternate concept 2. ’

The sequencing of spent fuel assemblies in loading waste packages will be considered as part of
the overall thermal management strategy if MGDS performance is predicted to unprovc without
imposing unacceptable operational constraints on the design.

Iv. RBSPONSIBILITYISUBSTANTIATION!WITHDRAWAL

Responsible Management and Operating-Contmctor (M&O) 6rganization: S_urfa_ce
Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifiér: ALT 007 ° Subject: Emplacement Drift Ventilation
L. STATEMENT OF ASSUMPTION

Forced venulatxon of emplacement drifts for several decades will be considered if design basis
modeling predicts that MGDS performance is improved without imposing unacceptable .
operational constraints on the design.

IL- BACKGROUND
Requesung Management and Operatmg Contractor (M&O) orgamzanon

( ) Surface, ( ) Subsurface, ( ) Waste Packagc Devclopmcnt or (X) Other (speclfy) Project
Engineering

. Need for assumption (statement of intended use):

Affects design and operation of subsurface ventilation system.
L RATIONALE - - - ~ -~ . -

Rationale for assumption (source anthor, date, and report title) or statement of reasoning behind
engineering judgment: i

This assumption will replace Key assumption 067 and is applicable to VA issue #1 alternate
concept 4.

. Forced ventilation will be conﬁidered as part of the overall thermal management strategy if

MGDS performance is-predicted to improve without imposing unacceptable operational
constraints on the design.

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible Managemcnt and Operating Contractor (M&O0) organization: Subsurface

. Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumpﬁon Identifier:: ALT 008 . Subject: 'On-site LLW, Disposal
L. STATEMENT OF ASSUMPTION
If off-site LLW disposal facilities are not available or do not provide a cost-effective means for

disposing of site-gencrated radiological low level waste (LLW) from the repository, the LLW
will be disposed at a surface location to be identified at the repository site outside the geologic

repository operations area. '

ILBACKGROUND . L
Requesting Management and Opcratmg Contractor (M&O) organization:

( ) Surface, { ) Subsurface, ( ) Waste Package Development, ( X ) Other (specify): Systems
Engineering

Need for assumption (statcinent of intended use):

III. RATIONALE

Rationale for assumption-(source author,-date, and report title) or statement of reasoning behind
engincering ]udgmcnt

This assumptxon is a replacement for Kcy Assumpuon 082 and is applicable to VA i issuc #8
alternate concept 2.

If the NTS and other approved off-sxtc facxlmcs were not available for disposal of site-generated
LLW, locations at the repository site could be examined for acceptability for establishmeat of 2
LLW disposal facility for this LLW from the repository.

V. RESPONS!BILITYISUBSTAN‘I‘IATIONIWITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Systems Engmeenng
Document(s) Supportmg Withdrawal of Assumpnon

Withdrawal Date:

| B00000000-01717-4600-00032 REV 05 D-10 ) July 1998



- Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier; ALT.009 Subject: Iron Shot Filler Material ,
L STATEMENT OF ASSUMPTION

Will be able to take. credit for criticality control purposes for.moderator dxsplacmg iron shot filler
material placed ms:dc waste packages. . '

II. BACKGROUND

Requesung Managcmcnl and Opcmtmg Contractor (M&O) orgamzanon .
{ X ) Surface, ( )Subsurfaoe, x Waste Package Development, ( ) Other (specnfy)

Need for assumption (statement of intended usc)
Would affect waste package design if need to take credit for filler material for criticality control.
II. RATIONALE

Rationale for assumpnon (source author, date, and report title) or statement of reasoning behind
engineering judgment: - e - .. -

| This assumption is applicable to VA issue #3 alternate concept 1. This assumption would not

necessarily impact Key Assumption 073 which indicates that disposable canisters arriving at the
repository loaded with SNF would not have to be opened to add filler material.

. The results reported in the Advance Conceptual ]icsi_gn Report (CRWMS M&O 1996a) indicate
filler material my provide the necessary criticality coatrol.

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Waste Package
Development .

Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:

| BOO000000-01717-4600-00032 REV 05 D-11 July 1998



Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier: ALT:010 ’ Subject: ‘DU Filler Material
I. STATEMENT OF ASSUMPTION '

Will be able to-take credit for criticality contro! purposes for moderator displacing depleted
uranium (DU) filler material placed inside waste packages for criticality control. ‘

IL BACKGROUND check

Requwtmg Management and Operaung Contractor (M&O) orgamunon - ”
( X ) Surface, ( ) Subsurface, (X) Waste Package Developmcnt, ( ) Other (specnt‘y)

Need for assumption (statement of intended nse)
Would affect waste package design if need to take credit for filler material for criticality control. '
III. RATIONALE

Rationale for assumption (source author, date, and repon mle) or statement of reasomng behind
~engineering judgment: | -

| This assumption is applicable to VA issue #3 alternate concept 2. This assumption would not
necessarily impact Key Assumption 073 which indicates that disposable canisters arnvmg at the
repository loaded with SNF would not have to be opened to add filler material.
The results reported in the Advancc Conceptual Design Report (CRWMS M&O 1996a) indicate
filler material may provide the necessary criticality control. The dilution provided by DU could
provide additional far-field criticality control. .
IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible Managcmcnt and Opcraung Contractor (M&O) organization: Waste Package
Development _

Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:- -
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier;: ALT:011 : Subject: Rock Support Material Restrictions
L. STATEMENT OF ASSUMPTION

Concrete materials and organic materials (¢.g., epoxy resin, timber) are restricted for use as rock
support and other postclosute permanent materials in all openings. o

Steel is an allowable preclosm'e construction material in all opemngs

- -~ . . B - . - “w oot

[LBACKGROUND . , L

Requesting Mzmagcmcnt and Opcratmg Contractor (M&O) orgamzatxon
( ) Surface, (X) Subsurface, () Waste. Pack_age Development, ( ) Other (specify):

Nezed for assumption (statement of intended use):
Affects rock support design and possibly other underground work.
118 RATIONALE

Ratwna]e for assumption (souroc author, datc and report t:tlc) or statcmcnt of reasoning behmd
engineering judgment:

" These restrictions are necessary to minimize the impact of subsurface construction on waste
isolation. The use of organic and specific cementitious materials should be approved by the
Determination of Importance (DI) group. As indicated in Assumption EBDRD 3.2.3.3.A.13,
performance evaluations are needed to determine any adverse impacts to waste isolation.

This is a modified assumption for DCSS 027 if concrete were determined to be unacceptable and
is applicable to VA issue #4 alternate concept 1. -

IV, RPB?ONSIBEITYISUBSTANTIATIONIWITHDRAWAL '
Responsiblc Management and Opcrating Contractor (M&O) organization: Subsurface
Documcnt(s) Supporting Wxthdrawal of Assumpuon

' Withdrawal Date:
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier: ALTO012 Subject: Emplacemerit Drift Ground Support
L. STATEMENT OF ASSUMPTION

A single ground support type consisting of steel sets with steel lagging will be used in
cmplacement dnfts - . oo

II. BACKGROUND

Requsung Managcment and Operatmg Contractor (M&O) orgamzat:on - -
‘() Surface, (X) Subsurface, ( )Waste Package Development. ( )Other (specxfy)
Need for assumption (statement of intcndegl use): '

Needed to focus ground support design.

III. RATIONALE

Rationale for assumption (source author, date, and report utlc) or statement of reasomng behind
. mgmbcnng Judglncnt; - . - — - - . B -

~ _ Using a single ground support type greatly simplifies design and construction by eliminating field
k/ decisions regarding ground classification and support type to be installed.

A single ground support type allows for efficient application of materials, emphasis on Jongevity,
and minimization of maintenance.

| This assumption is applicable to VA issue #4 eltemnate conoept 1 and would be used if concrete
* were determined to be unacceptable.

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL
Responsible Management and Operating Contractor (M&O) organization: Subsurface
Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:

U
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier: ALTO13. . - : Subject: Map All Emplacement Drifts
L STATEMENT OF ASSUMPTION ' '

Al emplacement dnftsas well as all non-emplacement. dnfts are to be ma,ppcd

IL BACKGROUND

Requesting Management and Operating Contractor (M&Q) organization: - - -

( ) Surface, (*) Subsurface, ( ) Waste Package Development, ( X ) Other, (specnfy) Systcms
Analysis and Modeling _ )

Need for assumption (statement of mtcndcd use):

IIL. RATIONALE

Rationale for assumption (source author date, and report title) or statement of reasoning behind
engincering judgment:

*This assumption is a replacement for- Key Assumpnon 083 that is applicable to the altemate

concept for VA issuc # 9.

V. RESPONSBHJTYBI]BSTANTIATIONIWIT@RA\VAL

Responsible Management and Operating Contractor (M&O) organization: Systems Analysis and
Modeling

Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier: ALT 014 Subject: Map No Emplacement Drifts -

L. STATEMENT OF ASSUMPTION .

All non-cmplaoement drift repository subsurface facilities are to be mapped. The grid of
mapping coveragein the repository horizon will be 300 by 600 meters, and the arrangement of
the non-emplacement drifts will accommodate this mapping coverage such that none of the
cmplacement drifts will have to be mapped.

- . ..o . .ot [} .

IL. BACKGROUND

R TN

Requesting Management and Opcratixig Contractor (M&O) organization:
( ) Surface, ( X ) Subsurface, ( ) Waste P_ackage Develppmem. ( ) Other (specify):

Need for assumption (statement of intended use):

ML RATIONALE

Rationale for assumption (source author. date, and report title) or statement of reasomng behind
engincering judgment: - - - -

This assumption is a replacement for Key Assumption 083 that is applieable to VA issue #9
alternate concept 2. The importance to postclosure performance of the thermal-hydrological and
radionuclide transport properties of faults should be better understood through the investigation -
of the extent of lateral diversion of flow within bydrogeological units. As this better -
understanding is obtained, it might be determined that the required grid of mapping coverage in
Key Assumption 083 is more conservative than'necessary. If assumed grid of mapping coverage
in this alternate assumption proves adequate, the non-emplacement drifts may be arranged to
provide the necessary coverage by mapping less than 1 in 10, and possibly, no emplacemeht
drifts. Hence, it is being carried as an alternate concept.

IV. RESPONSIBILITYISUBSTANTIATIONIWITHDRAWAL |

Responsible Management and Operating Contractor (M&O) organization: Systems Analysis and
Modeling - -

Document(s) Supporting Withdrawal of Assumption: -

Withdrawal Date:
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1 Assumption Identifier;: ALT 015 Subject: RSC Interface with an ISF

Controlled Design Assumption
Alternate Assumption Rationale Sheet

‘.

I. STATEMENT OF ASSUMPTION

Regional Servicing Contractors (RSCs), under contract to the DOE, will be responsible for
arranging and providing waste acceptance and transportation services to deliver the commercial
SNF to a Federal facility which might be the repository or an Interim Storage Facility (ISF). This
will include responsibility for providing and maintaining the transportation casks in which the
SNFavill be-received at the Federal facility and the storage modules,m wlnch canistered SNF will
be stored at the ISF. Sy . N

II. BACKGROUND

Reguesting Management and Operating Contractor (M&0) organization:

( ) Surface, () Subsurfacc, ( )Wastc Package Development, ( X ) Other (specify): Systems
Engineering

Need for assumption (statement of intended usc):

Interfaces need to be defined to focus MGDS design, particularly in the surface facxlxty waste
handling systems.

III. RATIONALE

Rationale for assumption (source author, date and report title) or statement of reasoning behind
engineering judgment:

" This assumption is a replacement for Key Assumption 080 that is applicaﬁlc to VA issue #14

alternate concept if it is determined that there should be early receipt of waste beginning in
advance of the start of waste emplacement.

A draft Request for Proposals (RFP) was released by DOE in November 1997 to solicit
organizations interested in becoming RSCs. The expressed objective by DOE is to maximize use
of private industry and reduce OCRWM involvement in the waste acceptance, storage and
transportation of SNF. The final RFP will be used s the basis for-developing an initial set of
interface assumptlons for inclusion in the CDA Document.

Iv. RBSPONSIBEITYISUBSTANTIATIONIWITHDRAWAL

Responsiﬁle Management and Operating Contractor (M&O) organizatiofx: Systems Engineering
Documi-.nt(s) Supporting Withdrawal of Assumptibn: '

Withdrawal Date:
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier: ALT016 . ‘ ‘Subject: Early Receipt ,
L STATEMENT OF ASSUMPTION
Receive eommercnal SNF beglnmng 2007 without advancing the start of cmplacement in 2010..

An external lag storage facxhty will be collocated near the North Portal wnth a capac:ty of about
11,000 MTHM of commercial SNF. This facility will include a storage area with storage
modules design to house large welded canisters and a structyre for transferring dual purpose
canisters from shipping casks to storage modules. This facility is to accommodate the early
receipt concept and would be established in conjunction with the phased startup of the waste
handling building in assumpnon ALT 017.

-IL. BACKGROUND

. -Requesting Management and Operating Contractor (M&O) ﬁrganizaﬁon:

(X)) Surface, ( ) Subsurface, ( ) Waste Package Development, ( ) Other (specify):

Need for assumption (statement of intended use):

III. RATIONALE

Rationale for assumption (source author. date, and report title) or statement of reasoning behind
engineering judgment. :

This assumption is applicable to VA issue #7 alternate concept 1 and VA issue #14 alternate
concept. The assumption would modify the waste streams defined in Key Assumptions 001, 002,
and 004. Replacements for the tables i in these key assumptions must be provided to implement
this assumption. '

Ifthe early-reccipt cohcept were adopted, a facility would be required for storage prior to
beginning the packaging for disposal and the start of emplacement. Legislation would have to
accommodate the collocation of facilities. '

Iv. RIEPONSIBILITYISUBSTANTIATIONIWITHDRAWAL

- Responsible Management and Operating Contractor (M&O) organization: Surface

Document(s) Supporting Withdrawal of Assumption:
Withdrawal Date:
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Controlled Daign Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier: ALT 017 - . ‘. Subject: Phased WHB
L STATEMENT OF ASSUMPTION o

Under the. early-receipt assumption defined in ALT 016, the waste handling building (WHB) will
be similar to the reference design, except the facility would be designed for phased startup. The
first phase would be capable of transferring assemblies from a shipping cask to a welded canister,
and transporting the canister to an outside storage modu]e. The second phase would add the hot
cells-for loading, welding and transfemng disposal containers for transport to the subsurface
cmplacement area. . ) L .. A

II. BACKGROUND

Requesting Management and Oporating Contrastor (M&O) orgamz;mon
(X ) Surface, ( ) Subsurface, ( ) Waste Package Development, () Other (specify):

Need for assumption (statement of intended use):

III RA.'I'IONALE

- -

Ranonale for mumpuon (soume author. date, and tcport ntlc) or statcmcnt of rcasonmg behmd
engineering judgment:

This assumption is applicable to VA issue £7 alternate oonccot 1.

‘If the carly-reocipt concept in assumption ALT 016 was adopted and a facility was established

for storage prior to the start of emplacement, the waste handling facilities should be phased to
initially support the ISF-style facility and subsequently to accomplish the packaging for disposal
to facilitate the start of waste emplacement.

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible Mz_magoment and Operanng Contractor (M&O) organization: Surface

Document(s) Supporting Withdrawal of Assumption:

-+ Withdrawal Date:
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier: ALT 018 Subject: Adjusted Emplacement Order
L STATEMENT OF ASSUMPTION '

Under the early-receipt assumpmn defined in ALT 018, the SNF tcmporanly stored in the ISF-
Style facility can be used to modify to some extent the order in whith SNF is loaded into disposal
containers and thereby provide some adjustment to the order of waste emplacement for thermal

managcmcnt pﬂprSCS

IL BACKGROUND . .. . I

Roquutmg Managcmcnt and Operating Contractor (M&O) organization: :
(X') Surface, ( ) Subsurface, ( ) Waste Package Devclopmcnt, ( ) Other (specify):

Need for assumptnon (statement of intended use):
IN. RATIONALE

Rationale for assumption (source author, date, and repozt mlc) or statement of reasoning behind
engineering judgment: - - - e : -

This assumption is a modification of Key Assmnption 078 and is applicable to VA issue #7
alternate concept 1.

The availability of SNF in storage would allow some adjustmcnt in the order of waste
emplacement relative to the order of receipt if beneficial for thermal management purposes even

if the more extensive sequencing covered in assumptions ALT 00S and 006 is not imposed.

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

Responsible Mmagement and 6perating Contractor (M&O) organization: Surface
Document(s) Suppo;'ting Withdrawal of Assumption:

Withdrawal Date: - |
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. Controlled Design Assumption
Alternate Assumption Rationale Sheet

C

Assumption Identifier: ALT 019 :Subject: Additional SNF-Assembly Lag Storage

.. NN, ) .
I. STATEMENT OF ASSUMPTION
In conjunction with the alternate assumptions ALT 005 and ALT 006 to sequence the loading
and emplacement of SNE.differently than the approximate order in which received, techniques
such as fuel blending or surface cooling would be facilitated by establishing additional lag

storage for SNF assemblies, which would likely be achieved thh an addnional fuel stagmg pool
between planned assembly transfer pools in the WHB.. L

IL BACKGROUND

Requcstmg Management and Operatmg Contractor (M&O) organization:
(X ) Surface, ( ) Subsurface, ( ) Waste Package Dévelopment, ( ) Other (specnfy)

Need for assumption (statement of intended use):
II. RATIONALE

Rationale for assumption {source: author. date, and report title) or statcment of reasoning bchmd .
engincering judgment: ‘

Y This assumption s applicable to VA issue # 7 alternate concept 2 and would be used in
conjunction with VA issue #1 alternate 3. The assumption is a companion to altemate
assumptions ALT 005 and ALT 006."
IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL
Responsible Management and Operating Contractor (M&O) organization: Subsui'facc
Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier;: ALT 020 Subject: Backfill in Emplacement Drifts

L. STATEMENT OF ASSUMPTION

Backfill js required in the emplacement drifts. The specification for the emplacement drift
envelope shall accommodate: 1) level single layer backfill material composed of quartz sand or
other material of similar favorable thermohydrologic properties and 2) the waste packages should
initially be covered with at least 0.6 meters of backfill material. It is further assumed that the
material/chemical interactions between the backfill and the waste package do not accelerate
degradation of the waste package ‘relative to the no-backﬁll case ’

II. BACKGROUND . . _

Requesting Management and Operating Contractor. (M&O) organization:

( ) Surface, ( ) Subsurface, ( ) Waste Package Development, (X) Other (specify): Systems
Engineering

Need for assumpﬁon (statement of intended use):

Establishes a scenario that constrains aspects of the waste package, surface facllmes, and

subsurface facilities designs.

III. RATIONALE

Rationale for assumption (source author, date, and report ntle) or statement of reasomng behind
engineering judgment:

This assumption is a replacement for Key Assumption 046 that is applicable to VA issuc #2
alternate concept 1.

It is expected that Total System Performance. Assessment calculations conducted employing the
higher infiltration fluxes currently thought plausible at the repository horizon could substantially
reduce the performance margln relative to the Interim Postclosure Standard. The currently
assessed performance margin is documented in the Engineered Barrier System Performance
Reguirements Systems Study Report (CRWMS M&O 1996d). Substantial reduction in the
performance margin may sufficiently impact the reasonable assurance argument to necessitate the
addition of a barrier (e.g., backfill or other barriers such as dripshields or a ceramic coating that
rely on backfill for protection) to enhance EBS performance. Further information regarding the
performance benefits can be found-in the referenced EBS Performance Requirements-Study.

IV. RESPONSIBILITY AND WITHDRAWAL |
Responsible Management and Operating Contractor (M&O) organizaticn:' Systems Engineering
Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

b Assumption Identifier: ALT 021 ’ Subject: Drip Shiclds and Backfill -
' ’ : - in Emplacement Drifts

I. STATEMENT OF ASSUMPTION

Drip shiclds-above the waste packages and under or within the backfill are required inthe
emplacement drifts: The specification that the emplacement drift envelope shall accommodate is
TBD. It is further assumed that the material/chemical interactions between-the backfill and the
waste package do not accelerate degradation of the waste package relative to the no-backfill case.

II. BACKGROUND

Requesting Management and Operating Contractor (M&O) organization: "
( ) Surface, ( ) Subsurface, ( ) Waste Package Development, (X) Other (specify): Systems
Engineering

- -Need for assumption (statement of intended use):

Establishes a scenario that constrains aspects of the waste package, surface facilities, and
subsurface facilities designs.

- - v - - e wee - =t

HI. RATIONALE

v Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment: ' '

This assumption is a replacement for Key Assumption 046 that is applicable to VA issue #2
| alternate concept 2. o :

It is expected that Total System Performance Assessment calculations conducted employing the
higher infiltration fluxes currently thought plausible at the repository horizon could substantially .
reduce the performance margin relative to the Interim Postclosure Standard. The currently
assessed performance margin is documented in the Engineered Barrier System Performance
Reguirements Systems Study Report (CRWMS M&O 1996d). Substantial reduction in the
performance margin may sufficiently impact the reasonable assurance argument to necessitate the
addition of barriers (drip shield and backfill) to enhance EBS performance. Although a drip
shield was discounted in the EBS Performance Requirements System Study as a meansof
improving total systems performance over a million-year time frame, it may be a feasible

- approach overa 10,000-year time frame for a repository that experiences high flux.

IV. RESPONSIBILITY AND WITHDRAWAL
Responsible Management and Operating Contractor (M&O) organization£ Systems Engineering
Document(s) Supporting Withdrawal of Ass'umption: '

< Withdrawal Date:
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier: ALT 023 : Subject: Selective Retricx!
L STATEMENT OF ASSUMPTION

To facilitate selective waste package retrieval (or recovery).from an emplacement drift the
emplacement gantry shall have the capability to carry waste packages over emplaced packages
and to travel the length of the emplacement drift with the waste package in the carryover mode.

IL-BACKGROUND... . = .. . . . Sl e .

Requcsting‘ Mmagcﬁcnt and Opcratmg Contractor (M'&O).orgahi'zation': T i
( ) Surface, ( X ) Subsurface, ( ) Waste Package Development, ( ) Other (specify):

Need for assumption (statement of intended use): -

Current assumptions and requirements for retrieval do not specify selective retrieval. This

assumption applics to an alternate concept only.

HI. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment: ‘ '

This assumption is applicable to the alternate concept for VA issue #6.
If selective retrieval is determined to be necessary, then:

« A gantry with carryover capability would facilitate selective retrieval of waste packages
by lifting and carrying the target packages over emplaced packages. Without this
capability waste packages between the emplacement drift entrance and the target
package(s) would first have to be removed.

« The carryover capability simplifies the task and shortens the time needed for selective
retrieval operations and, hence, reduces the cost of this activity.

IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL

‘Responsible Management and Operating Contractor (M&O) organization: Subsuffacﬁ

Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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Controlled Design Assumption

U | Alternate Assumption Rationale Sheet
Assumption Identifiers ALT 024 Subject: Personnel Access to Emplacement Drifts
. Lot During Performance Confirmation .

L STATEMENT OF ASSUMPTION

Reposxtory perfonnancc confinnauon opcrat:ons will provide for periodic removal and relocation
of all waste packages within selected drifts to provide temporary access of personnel for in-drift
inspection activities.

wmogwd o . ap —r - . - - . . T B L I R o

I. BACKGROUND : . _ T

Requcstmg Management and Operating Contractor (M&O) organization:
( ) Surface, ( X ) Subsurface, ( ) Waste Package Development. ( ) Other (specify):

Need for assumption (statement of intended use):

Current assumptions and requirements preclude personnel entry and depend on remote inspection

capabilities.
. m. RA“ONAIAE - - . vem . C e e - e PO - - -
v " Rationale for assumption (source author, date, and report title) or statementvof reasoning behind
" engineering judgment: _

This alternate assumption is applicable to the VA issue #11 alternate concept 6. This assumption
would be applied in conjunction with assumption ALT 028..

Removing waste packages to allow personnel entry is an alternative to the reference concept that
would preclude personnel access and use remotely controlled inspection equipment.

IV. RFSPONSIBMTYISUBSTAN‘TIATTONIWITHDRAWAL
Responsible Management and Operating Contractor (M&O) organization: Subsurface
Document(s) Supporting Withdrawal of Assumption:

~‘Withdrawal Date:

A,
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"~ Controlled Design Assumption
U Alternate Assumption Rationale Sheet

Assumption ldentiﬁer' ALT 026ﬁ : | Subject: Performance Confirmation.
: Reqmremcnts (1996). -

L. STATEMENT OF ASSUMPTION

The following set of requirements is based on the FY 96 Performance Confirmation Concept
Study Report (CRWMS M&O 1996¢) with a modification to reflect enhancements to the role and
fnnctionality of the basic remote inspection gantry for use in emplacement drifts. This
assumption is 8 modification of Key Assumption 061 that will be used as a basis for Mined
Geologic Disposal System (MGDS) Performance Confirmation planmng and design if VA issue
#11 alternate concept 4 is adopted.. . _ N .

1. chosxtory design and operation shall provide facilities, access, instrumentation, recording,
maintenance, and support for measuring/monitoring the performance confirmation
' parameters identified in Appendix D of the FY 96 Performance Confirmation Concept
Study Report (CRWMS M&O 1996¢).

2.  The performance confirmation monitoring and measuring system shall have 2 maintainable
service life of 125 years (100 years plus the duration of initial construction plus the duration
of fina! closure plus any time period during site characterization for which the system must

- ‘be'operable). Specific equipment-and components shall have maintainable service lives
dependent upon their identified function. These service lives are to be determined (TBD).

v 3. Planning of rtpository design and operations for performance confirmation test facilities
and support shall consider the performance confirmation concepts identified in Section S of
the Performance Confirmation Concept Study Report (CRWMS M&O 1996¢) as a point of

departure.

4. ’l"hc performance confirmation systcm shall be planned to permit avaxlablhty of TBD
percent. ,

5. Test locations/environments, samples, and specimens, onsite and offsite, shall be
representative of the Repository environments and design elements.

6. Performance confinmation staff, measurement and monitoring hardware and software, shall
be available to support the variable demand for analysis, assessment, and periodic reporting
throughout the Performance Conﬁrmat:on Program :

7. . Surface-based boreholes shall be provided for monitonng unsamrated zone hydrology and
shall avoid undcrground cxcavauons

I 8. Atleast one alcove shall be provnded for testing and monitoring a TBD fault zone prior to
and followmg waste emplacement.

9.  Monitoring of at least two percent of the thermal rock mass behavior (to be related to the
u ~° number of emplacement drifts) shall be performed; a portion of the rock mass to be
monitored should be near the first emplacement drifts to contain waste.
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Controlled Design Assumption
Alternate Assumption Rationale Shpet

Assumption Identiﬁer: ALT 026 (continued) Subject: Performance Confirmation

1 10.
1

| 1L

Requirements (1996) -

The performance confirmation monitoring and measuring system should make maximum
use of automated equipment to collect, record, and analyze performance data.

The Repositor} Subsurface Facilities shall provide underground openings (drifis, alcoves,

boreholes, and ancillary excavations), access, data acquisition, and test support to

implement performance confirmation monitoring and test recommendations including
interface and coordination with Site Investigation Testing, Repository Testing, Waste
Package Testing, and Surface Support. These operations are to include, but are not to be
limited to, capabilities for, ~ -~ e

a. Any ground support system (i.c., shotcrete 6r concrete) that covers the repository
subsurface opening rock wall surface shall not be installed until after necessary rock
mapping is complete. '

b. A total of S00 samples of rock core shall be acquired following drift excavation in the
emplacement drifts that are mapped as well as the non-emplacement drifts.

c. Placement and recovery of material coupons or specimens in the emplacement drift or
other underground locations shall be performed at least once every 10 years.

d. Recovery of selected or malfunctioning waste packages shall be performed on a non-
routine basis, as required.

e. The design, excavation, and ground support of emplacement drifts shall permit
installation of and access to test/monitoring instrumentation, and observation drift
instramentation, and provide access for remotely operated vehicles or mobile inspection
platformas to obtain measurements. .

f. Excévatjon of at least one permanent observation drift above the repository horizon
shall be developed in support of thermal monitoring.

g At least one alcove shall beprq;ared for underground monitoring of seismic activities.

v~ h. -The axrtcmpcratm'c, relative humidity,and gaseous radioactive emissions of all

emplacement drifts shall be monitored through the drift ventilation.

i, The yentilation momtonng system shall be capable of identifying the specific drifts that
are sources of gaseous radioactive emissions, if any, within TBD hours of detection of
such emission. ' '

j. The provision and use of rémotely operated vehicles or movable inspection platform for
monitoring emplacement drift environments and effects shall be considered in support
of the following requirements:
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier:* ALT 026 (continued) Snbject: Performance Confirmation -,
IR ' chmremcnts (1996)

e Personnel access into emplacement drifts shall not be permitted except for
.. emergencles or if waste packages have been removed from the drift.

s Remote ms;:ectmns of TBD emplaccment drifts shall be performed annually to:
el e 8 -Mcasurc.and map radiological and thermal cmplaccmcnt dnft condmons

. 'Vnsually momtor for possible rockfalls and msPect for defonnanon and
conveigence in excess of TBD mm in drift walls and near-field rock mass -

« Collect sﬁmpl&s of water inflow for laboratory analysis
s .. Collect wipe samples of dust froﬁl surfaces for laboratory analysis
« Emplace aﬁd recover temporary in-drift monitoring instrumentation
=+ -e--Obtain small samples of drift lin&s or-near-ficld écology- - -

. Inspect waste package integrity using ultrasonic, eddy-current sensors or otﬁer
u implementable technology :

s Monitor waste package corrosion
¢ Obtain in-drift air/gas sampling at specific locations.

¢ Remote inspection equipment may also be used to provide support for in-drift
operational, maintenance and regulatory activities not encompassed specifically
within PC Program, i.e., response to off-normal events and anomalies, debris
removal, and other ad hoc applications.

k. Subsurface facilities operations shall have a program to inspect for significant water
inflow and, if detected, for measuring

¢ -Groundwater inflow quantities, .

+ Temperature, and
¢ Chemical composition.

Measurements shall be made by:'

 Direct measurement on a mcumngbasxs Vprior to closure for all underground
openings except emplacement drifts,

b,
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Controlled Design Assumption
Alternate Assumption Raﬁonale Shect

Assumption Identifiers- ALT 026 (continued) - Subject: Performance Confirmation

Requirements (1996) -

'+ Direct measurement during construction and prior to waste emplaeement for
emplacement drifts, and

.1 Drift diameter changes shall be monitored periodically to tmck excavanon convergenee
(. or mstabxhty These measurements are required:

- v e - Pr—— K 4

, | e :In Permanent Observatxon ants, by measnnng rock dxsplaeement ..
B ¢ Inselected drifts.‘by visual observation of rockfalls.

"m. Alcoves or drifts shall be provided to support batkfill peif—er}nance and constructability
) experiments and tests.

n. Alcoves shall be provided to support seal performance and constructability tests.

o. Subsurface Facilities shalll provide facilities and test support as required by Site
-=-Investigation Therinal Testing to characterize and monitor thermal interaction effects
while heating and while cooling and as reqmred by Waste Package Testing for materials

u in situ tests .

| 12. The Repository Surface Facilities shall have the capability to support Performance
Confirmation surface operations, equipment, and tests including, but not limited to:

a. The capability to receive, handle, store, examine, test, and retum to the underground
waste packages, material coupons, and other specimens recovered from underground
emplacement. This capability is to be exercised on a non-routine basis for
malfunctioning radioactive waste packages, if any.

b. Handling to include transferring and opening the disposal container and canistered and -
uncanistered waste forms, removing of samples, and repackaging, tesealmg. and
decontaminating the disposal container. .

¢. The capability for routine and non-routine non-destmcnve tesnng of sealed or resealed
-~ - -waste packages priorto emplaeement or after recovery. - -

d. The capability to receive, decontaminate, manage, temporanly store, and ship matenal
coupons or specimens, retrieved from the emplacement drift, for offsite testing.

e. The capability to receive, manage, temporarily store, and ship rock samples for offsite
testing.

f. The capability to transfer, autorhahcally acquire, record, process, and communicate
\_/ . instrumentation data from surface and. subsurface monitoring equipment and tests.
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier: ALT 026 (continued) . Subject: Performance Confirmation . -
' ' R Requirements (1996)

g. The capability to support and protect continuous and periodic surface monitoring and

.~

bh. The facilities and equipment to support performance confirmation o_ﬁ:iations such as
test monitoring and control, data processing, record management and communication,
{imited laboratory tests, analysis and evaluations..; . - ... .. ... . '

s . . . : S RS
.

II. BACKGROUND

Requesting Management and Operating Contfictor (M&O) organization:
(X) Surface, (X) Subsurface, (X) Waste Package Development, (X) Other (specify): Systems
Engineering ' :

Need for assumption (statement of intended use):

Performance confirmation requirements are needed for design and planning and do not yet exist
in the Mined Geologic Disposal System (MGDS) design requirements documents.

III. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment:

Requirements were recommended in the Performance Confirmation Concept Study Report
(CRWMS M&O 1996¢). The recommended requirements as presented in Key Assumption 061
have been modificd in paragraph 11.J of this alternate assumption to identify enhancements to
the role and functionality of the basic remote inspection gantry that are applicable to VA issue
#11 alternate concept 4. ,

IV. RESPONSIBILITY AND WITHDRAWAL

Rcspoﬁsiblc Management and Operating Contractor (M&O) organization: Systems Engineering

: Docnmenf(s) Supporting Withdrawal of Assumption: -

thhdrawal Date:
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumpﬁon Identiﬁer- ALT 027. | Subject: Pcrforqxanec Confirmation

. Requirements (1996)

L STATEMENT OF ASSUMI’TION

The following set of requirements is based on the FY 96 Performance Confirmation Concept
Study Report (CRWMS M&O 1996¢) with a modification to reflect reliance on available
borehole momtonng coverage with no direct in-drift monitoring in emplacement drifts. This
assumption is & modification of Key Assumption 061 that will be used as a basis for Mined

Geologic Disposal System (MGDS) Pcrformanoc Confirmation planning and dcs1gn if VA issue

#llaltemateconceptSisadopted . A

1.

3.

. 40
S.

6.

7.

9.

Repository design and operation shall prov:dc facilities, access, instrumentation, xccordmg.
maintenance, and support for measuring/monitoring the performance confirmation
parameters identified in Appendix D of the FY 96 Performance Confirmation Concept
Study Report (CRWMS M&O 1996¢).

The performance confirmation monitoring and measuring system shall have a maintainable
service life of 125 years (100 years plus the duration of initial construction plus the duration
of final closure plus any time period during site characterization for which the system must
be operable).’ Specific equipment and components shall have maintainable service lives -
dependent upon their identified function. These service lives are to be determined (TBD).

Planning of repository design and operations for performance confirmation test facilities

. and support shall consider the performance confirmation concepts identified in Section 5 of

the Performance Confirmation Concept Study Report (CRWMS M&QO 1996¢) &s a point of
departure. '

The performance confirmation system ghall be planned to permit availability of TBD
percent. .

Test locationslcnvironmcnts, samples, and specimens, onsitc and offsite, shallbe -~
representative of the Repository environments and design elements.

Performance confirmation staff, measurement and momtoxing bardware and software, shall
be available to support the variable demand for analysis, assessment, and periodic reportmg
throughout thc Pcrformanoc Conﬁrmauon Program. :

Surface-based boreholes shall beprovxded for monitormg unsaturatod zone hydrology and
shall avoid underground excavations.

At Jeast one alcove shall be provided for tcstmg and momtormg a TBD fault zone prior to
and followmg waste emplacement.

Monitoring of at least two percent of the thermal rock mass behavior (to be related to the
number of emplacement drifts) shall be performed; a portion of the rock mass to be
monitored should be near the first emplacement drifts to contain waste. :
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. Controlled Design Assumption
k_/' Alternate Assumption Rationale Sheet

Assumption Identifier: ALT 027 (continued) Subject: Performance Confirmation. -
. : _ , -« Requirements (1996)

| 10. The performance confirmation monitoring and measuring system should make maximum
1 use of automated equipment to collect, record, and analyze performance data.

| 11. The Repository Subsurface Facilities shall provide underground openings (drifts, alcoves,
borcholes, and ancillary excavations), access, data acquisition, and test support to
:«--implement performance confirmation monitoring and test recommendations including
interface and coordination with Site Investigation Testing, Repository Testing, Waste.
Package Testing, and Surface Support. These operations are to include, but are not to be
. limited to, capabilities for: - - : :

a. Any ground support syétcm (i.c., shotcrete or ’coi;cret_c). that.covcts the repository
subsurface opening rock wall surface shall not be installed until after necessary rock
mapping is complete. -

) b. A total of SO0 samples of rock core shall be acquited following drift excavation in the
| emplacement drifts that are mapped as well as the non-emplacement drifts.
c. Recovery of selected or malfunctioning waste packages shall be performed on a non-
v routine basis, as required.

d. The design, excavation, and ground support of emplacement drifts shall permit
installation of and access to test/monitoring instrumentation, and observation drift
instrumentation. .

c. Excavation of at least one permanent observation drift above the repository horizon
shall be developed in support of thermal monitoring.

f. Atleast one alcove shall be prepared for underground monitoring of scismic activities.

g. The air temperature, relative humidity, and gaseous radioactive emissions of all
emplacement drifts shall be monitored through the drift ventilation.

h. The ventilation monitoring system shall be'capable of identifying the specific drifts that
- - gre sources-of gaseous radioactive emissions,if any, within TBD hours of detection of .-~
such emission. E : : .

i. Subsurface facilities operations shall have a program to mspcct for groundwater inflow
and, if detected, for measuring

¢ Groundwater inflow quantitics,

A ¢ Temperature, and
v . .Chcmica! composition.
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~ Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier: ALT 027 (continued) Subject: Performance Confirmation - -
: - Requirements (1996)

Mcasnremcnts shall be made by:
. Duect measurement for all underground opcmngs except cmplaocmcnt drifts,

¢ Direct measurement during construction and prior to waste emplacement for
-~-cmplaccmentdnfts and. . o he e me el e

j- 'ant dnamcter changes shall be monitored penodxca!ly to track excavatlon oonvcrgenoe

1 or instability. These measurements are required:

« InPermanent Observation Drifts. '
|« Inseclected drifis, by visual observation of rockfalls.

k. Alcoves or drifts shall be provided to support backfill performance and constructability
. expenments end tests, if baclcﬁll in emplacement drifts is tequlred.

1. Alcoves shall be provnded to support seal pctformance and constmctab'hty tests.

m. Subsurface Facilities shall provide facilities and test support as required by Site
Investigation Thermal Testing to characterize and monitor thermal interaction effects
while heating and while coohng and as required by Waste Package Testing for materials
in situ tests.

| 12. The Repository Surface Facilities shall have the capability to support Performance
Confirmation surface operations, cquxpment, and tests including, but not limited to:

a. The capabllnty to receive, handle, store, examine, test, and return to the underground
waste packages, material coupons, and other specimens recovered from underground
emplacement. This capability is to be exercised on a non-routine basis for
malfunctioning radioactive waste packages, if any.

b Handling to include transferring and opening the disposal container and canistered and
- -uncanistered waste forms, removing of samples,-and repackaging, rcsca!mg, and -
decontaminating the disposal container.

c. The capability for routine and non-routine non-destructive testing of sealed or resealed
waste packages prior to emplacement or after recovery.

d. The capability to receive, decontaminate, manage, temporarily store, and ship material
coupons or specimens, retrieved from the emplacement drift, for offsite testing.
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier: ALT 027 (continued) Subject: Performance Confirmation
" . Requirements (1996)

e. ‘The capability to receive, manage, temporarily store, and ship rock samples for offsite
testing. 4 . .

f. The capability to transfer, automatically acquire, record, ;;roeess, and communicate
instrumentation data from surface and subsurface monitoring equipment and tests.

g. - The capability to support and protect continuous and penodxc _.surfacc_m:p'ni‘toiring' and
tests operations. S '

h. The facilities and equipment to support performance confirmation operations such as

test monitoring and control, data processing, record management and communication,
limited laboratory tests, analysis and evaluations. -

II. BACKGROUND _ .

Requesting Management and Operating Contractor (M&O) organization:

(X) Surface, (X) Subsurface;(X) Waste Package Development, (X) Other (specify): Systems
Engineeting | ,

Necd for assumption (statement of intended nse):

Performance confirmation requirements are needed for design and planning and do not yet exist
in the Mined Geologic Disposal System (MGDS) design requirements documents. '

" IIL. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment: .

Requirements were recommended in the Performance Confirmation Concept Study Report.
(CRWMS M&O 1996¢). The recommended requirements as presented in Key Assumption 061
have been modified to reflect reliance on available borehole monitoring coverage with no direct
in-drift monitoring in emplacement drifts. Changes to Key Assumption 061 include: deletion of
paragraph 11.c, modification of paragraph 11.e (new 11.d),-deletion of paragraph 11.j, and
modification of paragraph 11.1 (new paragraph 11.j). These changes are applicable to VA issue

" #11 alternate concept 5.

IV. RESPONSIBILITY AND WITHDRAWAL
Responsible Management and Operating Contractor (M&O) organization: Systems Engincering

Document(s) Supporting Withdrawal of Assumption:
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

: Assumption Identifier: . ALT-027{continued) . Subject: Performance Confirmation
‘Requirements (1996)
 Withdrawal Date:

N\
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Controlled Design Assumption
.- Alternate Assumption Rationale Sheet

Assumption Identifier: ALT 028 Subject: Performance Confirmation :
~ - Requirements (1996)
L. STATEMENT OF ASSUMPTION N :

The following set of requirements is based on the FY 96 Performance Confirmation Concept .
Study Report (CRWMS M&O 1996¢) with a modification to reflect periodic removal of waste
packages from individual drifts to allow personnel access for non-remote inspection/monitoring.
This assumption is a modification of Key Assumption 061 that will be used as a basis for Mined
Geologic Disposal System {MGDS) Performance Confirmation planning and design if VA Issue

A#lla]tcmateconceptﬁisadopted. : . e e

1.  Repository design and operation shall provide facilities, access, instrumentation, recording,
maintenance, and support for measuring/monitoring the performance confirmation
parameters identified in Appendix D of the FY 96 Performance Confirmation Concept
Study Report (CRWMS M&O 1996¢). '

2.  The performance confirmation monitoring and measuring system shall have a maintainable
scrvice life of 125 years (100 years plus the duration of initial construction plus the duration
of final closure plus any time period during site characterization for which the system must
be dperable). -Specific equipment and components shall have maintainable service lives
dependent upon their identified function. These service lives are to be determined (TBD).

- 3. Planning of repository design and operations for performance confirmation test facilities

and support shall consider the performance confirmation concepts identified in Section S of
the Performance Confirmation Concept Study Report (CRWMS M&O 1996¢) as a point of
departure. ‘ -

4. The performance confirmation system shall be planned to permit availability of TBD
percent.

5. Test locations/environments, samples, and specimens, onsite and offsite, shall be
representative of the Repository environments and design elements.

6.  Performance confirmation staff, measurement and monitoring hardware and software, shall
be available to support the variable demand for analysis, assessment, and periodic reporting
throughout the Performance Confirmation Program. ’

7. -Surface-based boreholes shall be provided for monitoring unsaturated zone hydrology and
shall avoid underground excavations.

8.  Atleast onc alcove shall be prov:ded for testing and monitorin‘g a TBD fault zone prior to
and following waste emplacement.

9.  Monitoring of at least two percent of the therma! rock mass behavior (to be related to the
number of emplacement drifts) shall be performed; a portion of the rock masstobe
monitored should be near the first emplacement drifts to contain waste.
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifier:- ALT 028 (continued) Subject: Performance Confirmation .-

Requirements (1996)

| 10. The performance cénﬁfmation monitoring and measuring system should make maximum
I nse of automated equipment to collect, record, and analyze performance data. :

| 11. The Repository Subsurface Facilities shall provide underground openings (drifts, alcoves,
boreholes, and ancillary excavations), access, data acquisition, and test support to
~simplement performance confirmation monitoring and test recommendations including
interface and coordination with Site Investigation Testing, Repository Testing, Waste .
Package Testing, and Surface Support. These operations are to include, but are not to be
limited to, capabilities for: : : o :

a.

g
e b

Any ground support system (i.c., shotcrete or concrete) that covers the repository
subsurface opening rock wall surface shall not be installed until after necessary rock
mapping is complete.

A total of 500 samples of rock core shall be acquired following drift excavation in the
emplacement drifts that are mapped as well as the non-emplacment drifts. '

. Placement and recovery of inaterial coupons or specimens in the emplacement drift or

other underground locations shall be performed at least once every 10 years.

Recovery of selected or malfunctioning waste packages shail be performed on a non-
routine basis, as required. :

The design, excavation, and ground support of emplacement drifts shall permit
installation of and access to test/monitoring instrumentation, and observation drift
instrumentation, and provide access for remotely operated vehicles or mobile inspection
platforms to obtain measurements. '

Excavation of at least one permanent ebservation drift bove the repository horizon
shall be developed in support of thermal monitoring. -

At least one alcove shall be prepared for undergiound monitoring of seismic activities.

The airtemperature, relative humidity, and'gasoous radioactive emissions of all

emplacement drifts shall be monitored through the drift ventilation.

The ventilation monitoring system shall be capablé: of identifying the specific drifts that
are sources of gaseous radioactive emissions, if any, within TBD hours of detection of
such emission. :

The provision and use of remotely operated vehicles or movable inspection platform for
monitoring emplacement drift environments and effects shall be considered in support
of the following requirements:
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Controlled Design Assumption
Alfernate Assumption Rationale Sheet

Assumption Identifier: ALT 028 {continued) Subject: Performance Cdnﬁngation
. . “Requirements (1996)

«  Personnel access into emplacement drifts shall not be permitted except for
emergencies or if waste packages have been removed from the drift.

¢ Remote inspcctibns of emplacement drifts at least bnc:e cvery teh years shall be
performed to monitor rockfall, and visually inspect and thermally image waste
-~ - ~-. -« packages. e e
k. Subknrt"acc facilities éﬁemiions'shall have a program to 'insia;:ct for ‘groundwatcr inflow
and, if detected, for measuring : -

« Groundwater inflow quantitiés. ' ;
Temperature, and
« Chemical composition.
Mecasurements shall be made by: -
- ce Dimct'mcasurcmcntv for all underground openings except emplacement drifts,

« Direct measurement during construction and prior to waste emplacement for
emplacement drifts, and

« Indirect or remote measurement in cmplaoement drifts after waste emplacement.

1. Emplacement drift diameter changes shall be monitored periodically to track excavation
convergence or instability. These measurements are required: :

¢ In Permanent Observation Drifts, by measuring rock displacements.
* Insclected drifts, by visual observation of rockfalls.

m. Alcoves or drifts shall be provided to support backfill performance and constructability
experiments-and tests, if backfill in emplacement drifts is required.

n. Alcoves shall be provided to support seal performance and constructability tests.

o. Subsurface Facilities shall provide facilities and test support as required by Site
Investigation Thermal Testing to characterize and monitor thermal interaction effects
while heating and while cooling and as required by Waste Package Testing for materials
in situ tests. .

| 12. The Repository Surface Facilities shall have the capability to support Performance

Confirmation surface operations, equipment, and tests including, but not limited to:
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Idenﬁﬁéri ALT 028 (continued) : Subject: Performance Confirmation
. _ ’ Requirements (1996)

2. The capability to receive, handle, store, examine, test, and return to the underground -
waste packages, material coupons, and other specimens recovered from underground
emplacement. This capability is to be exercised on a non-routine basis for
malfunctioning radicactive waste packages, if any. '

.+b.- Handling to include transferring and opening the disposal container and canistered and
uncanistered waste forms, removing of samples, and repackaging, resealing, and
decontaminating the disposal container. T

c. The capability for routine and hon-routinc non-destructive testing of scaled or rescaled
waste packages prior to emplacement or afier recovery.

d. The capability to receive, decontaminate, manage, tcmpomﬂly store, and ship material
coupons or specimens, retrieved from the emplacement drift, for offsite testing.

c. The capability to receive, manage, temporarily store, and shiprock samples for offsite
. testing. . - . . .

f. The capability to transfer, automatically acquire, record, process, and communicate
instrumentation data from surface and subsurface monitoring equipment and tests.

g. The capability to support and protect continuous and periodic surface monitoring and
tests operations. a '

" h. The facilitics and equipment to support performance confirmation operations such as

test monitoring and control, data processing, record management and communication,
Iimited laboratory tests, analysis and cvaluations.” :

II. BACKGROUND

Requesting Management and Operating Contractor (M&O) organization:

(X) Surface, (X) Subsurface, (X) Waste Package Development, (X) Other (specify): Systems

Engineering

Need for assumption (statement of intcnded use):

Performance confirmation requirements are needed for design and planning and do not yet exist
in the Mined Geologic Disposal System (MGDS) design requirements documents.

[II. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment:
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Controlled Design Assumption
Alternate Assumption Rationale Sheet

Assumption Identifiers ALT 028 (continued) Subject: Performance Confirmation

. Requirements (1996)

Requirements were rccomméhded in the Performance Confirmation Concept Study Report
(CRWMS M&O 1996¢). The recommended requirements, as presented in Key Assumption 061,
have been modified in paragraph 11.J of this alternate assumption to acknowledge that waste
packages might be removed from an emplacement drift to allow personnel access. ' This
modification is applicable to VA issue #11 alternate concept 6. ‘This assumption would be
applied in conjunction with assumption ALT 024. e

. * . e ¢ : e - ' ae oW -
IV. RESPONSIBILITY AND WITHDRAWAL '
Responsible Management and an Contrgciqr (M&O) organization: Systems Engineering
Document(s) Supporting Withdrawal of Assumption: ‘

Withdrawal Date:
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